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PRE A.C: 


THE aim in the following pages has been to compile a collec- 
tion of suggestions for the every-day use of the working-man, in 
his shop, about his dwelling, or in his household, The book is not 
an encyclopedia of recipes, nor does it make any pretensions to 
that title ; on the contrary, a very large number of formule have 
purposely been omitted, because they are, for the mosé part, 3t- 
tainable in other and more extensive works. Preference has been 
given to practical hints, and, while the majority of these have 
been carefully gathered and condensed from the back files of the 
Scientific American, and more especially from the letters of cor- 
respondents of that paper, a goodly proportion are entirely new 
and fresh, and have been prepared expressly for this, book. 

For the contribution of a large part of the matter in, and for 
the general supervision of the department of Mechanics, the edi- 
tor is indebted to that thorough workman, Mr. Joshua Rose. To 
Mr. Richard H. Buel (whose articles are signed “ B.”’) similar ac- 
knowledgments are owing for valuable papers on boilers, engines, 
and other topics in the department of Engineering. The generai 
revision of the last-mentioned department has been the labor of 
Professor R. H. Thurston, of the Stevens Institute, as has the si- 
milar overlooking of the department of Technology, that of Pro- 
fessor P. H. Vander Weyde. To both of these distinguished 
gentlemen, as well as to Messrs. Munn & (o., the publishers of 
the Scientific American, who have most kindly afforded the facili- 
ties for the preparation of this work, the cordial acknowledgments 
of the editor are due. 


New-York, 1877. 


BASS 


PREFACE TO THIRTEENTH EDITION. 


THE present edition of Wrinkles and Recipes has been material- 
ly enlarged, and the various subjects treated, rendered more acces- 
sible by the addition of an index. The Color Tempering Scale 
which forms the frontispiece, is a new and original method of 
exhibiting graphically the art of Tempering, by showing the pre- 
cise color to which a tool of any especial variety, or one designed 
for any particular purpose should be tempered. By the aid of 
this standard, together with that of the valuable instructions on 
the subject specially prepared by Mr. Joshua Rose, it is hoped 
that the modern workshop practice of tempering may be removed 
from its present empirical status to one much more nearly ap- 
proaching certainty and exactitude. 


Among the other important additions to this edition—besides 
a large number of new and excellent recipes and hints—may be 
noted the detailed explanations of how to make the Phonograph, 
the Microphone, the Telephone and the Electric Light in simple 
and inexpensive manner. For these articles, credit is due to the 
Scientific American Supplement. 


NEw YorkK, November, 1878. 
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MECHANICS. 


SG ees 


MASTER-TOOLS: THEIR MANUFACTURE AND 
USE. 


THE master-tools, here illustrated and described, comprise all 
that are necessary for plain machine-work in every description of 
metal ; and if they are made of the precise shape, and according 
to the given instructions, they will perform the full amount of 
duty here allotted to them, which, though it may appear to be 
unusually great, may be thoroughly relied upon for metal of any 
ordinary degree of hardness. Nor can any less amount of duty 
be obtained from them without evidencing inferior mechanical 
skill either in making or using the tool. It is true economy to ob- 
tain from a cutting tool its utmost amount of duty, which, though 
it may entail a little more drawing out and grinding of the tool 
in a given time, does not involve any more as compared to the 
quantity of work performed. It is well within the mark to say 
that at least one third more duty, in a given time, may be ob- 
tained from cutting-tools for metals (used in all machines having 
variabie speeds and feeds, such as the lathe and the shaping- 
machine), than is obtained in the usual practice of our machine- 
shops, especially in the larger ones. 

BorING-TOOL FOR BrAss.—The boring tool for brass-work, 
here shown, is a standard tool for either roughing out or finish- 
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BORING-TOOL FOR BRASS. 


| 
My 


ing, both of which duties it will perform equally well. It is bent 
further round at the end than is the boring-tool for wrought-iron, 
to prevent it from jarring or chattering. It is a master-tool in 
every sense of the word. It should be hardened right out, and 
used with a quick speed and light feed, no matter how deep the 


a 
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cut is. To prevent chattering or jarring when extending far out 
from the tool-post, or when it is very slight in body, it should 
have the top face depressed toward the cutting edge. When this 
tool is a stout one, the point may be ground more round, which 
will make it cut to finer finish. 

BoRING-TOOL FOR WROUGHT-IRON OR STEEL.—For turning out 
small holes, the tool here represented has no equal, providing it 


BORING-TOOL FOR WROUGHT-IRON OR STEEL, 


be made of the precise shape shown, the reasons for which are as 

follows : The cutting end must not be bent, in forging, any fur- 

ther round, because, in that case, the strain placed upon the tool 
by the cut will be in a direction tending to revolve the tool in 
the tool-post, giving the tool a corresponding tendency to spring 
away from its cut ; and further, because so stout a tool could not 
be got into the same size of hole. The degree of bend or angle 
of the centre-line of the bent end to the centre-line of the length 
of the body of the tool, causes the strain of the cut to be placed 
comparatively endwise of the tool, endeavoring to force it back 
into the tool-post, and thus places the strain in the direction in 
which the tool is best capable of withstanding it. The keenness 
and shape given to the top face of the tool make the cutting edge 
perform its duty on the front edge, which again tends to place 
the strain endwise on the tool, operating, by the strain on the top 

face of the tool (caused by its bending the shaving), to keep the 

tool to its cut by giving it an inclination to feed itself forward, 

thus relieving the feed-screw and nut of the slide-rest of a part 

of the duty of feeding. The cutting edge should not, even when 
the tool is newly forged, stand much, if any, above the horizontal 

plane of the top of the body of the tool, otherwise so stout a tool 

can not be got intoa given size of hole, a consideration which ig 

of the utmost importance ; because boring-tools, from their com- 

parative slightness, especially in long holes, are apt, under the, 
most favorable of conditions, to spring away from the cut as the 

cutting proceeds toward the back end’of the hole, thus making 
the latter a taper, of which the back end has the smallest diame- 

ter, necessitating several fine finishing cuts in order to make a 

parallel hole. If. however, every means is taken to use as stout 
a tool as the size of the hole will admit, the boring-tool will bore 
a very true and smooth hole. ’ 
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In using these tools, it is best to employ a comparatively quick 
speed and light feed, no matter what the depth of the cut may 
be. ‘They should be tempered to a very light straw if the tool is 
slight, and otherwise hardened right out; and the work should 
be freely supplied with soapy water. For use on copper, the 
top face should be ground more hollow, so that the cutting edge 
will be much more keen than is here shown. Whenever there 
is sufficient room in the hole, a stout bar of iron or steel should 
be held in the tool-post, and a short tool secured by set-screw in 
the end of the bar, thus securing greater rigidity than is pos- 
sessed by a boring-tool, and facilitating the forging and grinding 
of the cutting-tool 

FINISHING-TOOL FOR CASstT-IRON.—Cast-iron may be finished 
true and smoothly by a tool having a much broader cutting and 
scraping surface than is applicable to any other metal; and we 
are therefore enabled to apply to it, for finishing purposes, the 


Li, 
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FINISHING-TOOL FOR CAST-IRON. 


tool above illustrated, setting it so that its square nose is placed 
quite paralle] with the work, and feeding it with a feed almost 
as coarse as the width of the square nose, say 8 revolutions of the 
lathe per in. of tool travel on small work, and 3 revolutions per 
ditto for large work. The tool is held with the cutting edge as 
close to the tool post as can possibly be convenient, and the 
cutting speed is about 25 to 30 feet per minute on small work, 
and 18 feet on large work, the tool being hardened right out in 
all cases. : 


FINISHING-TOOL FOR WROUGHT-IRON, CAST-IRON, OR STEEL.— 
This is a finishing-tool for wrought-iron which will cut smoothly, 
clean, and true being far preferable to the square-nosed tools 
sometimes used for the purpose of finishing iron, since such tools 
do not turn wrought-iron true, but follow the texture of the 
metal, cutting deepest in the softer parts, especially when their 
edges become in the least dull from use. This tool should be 
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held with the cutting edge as close in to the tool-post or clamp as 
it can conveniently be, with a quick speed and fine feed, soapy 
water being applied to the work. It may be also used for taking 
light roughing cuts on small work, and is, for such purposes, 
an excellent tool, especially upon work so slight as to be liable 
to spring, for which purpose the cutting point should not be 
much rounded. Ground very keen, it will answer admirably for 
copper work, the cutting speed being very great ; that is to say, 
at least fourfold that given below, which is for finishing cuts on 
wrought or cast iron. 


FINISHING-TOOL FOR WROUGHT-IRON, CAST-IRON, OR STEEL. 


Size of work, ° Cutting speed, Feed. 
inches diameter, feet per minute. 
1 and less 38 30 
1 to 2 30 25 
ESS 15 25 20 
4 eas b 23 20 
12 ‘20 20 16 
20 and over 18 14 


This tool should always be hardened right out; and if used 
upon cast-iron, it should have less keenness upon the top face ; 
that is to say, the plane of the top face should be ground more 
nearly to the same plane as the top face of the body of the tool. 
For use upon steel, the top face must be ground more nearly 
horizontal—a rule which, we may here observe, applies to all tools 
used upon wrought-iron. It should be placed in the lathe so 
ates cutting edge stands above the horizontal centre-line of the 
work. 


FRONT-TOOL FOR BraAss-WorRK.—This is a complete master- 
tool, filling every necessary qualification for all plain outside 
brass-work, and doing the duty on that metal which the front- 
tool and right and left hand side-tools do on wrought-iron. As 
shown in the engraving, it is ground to suit either roughing out 
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or finishing. For very slight work, which is liable to spring, it 
may be ground a little more keen on the side faces, the top face 
not requiring, under any possible circumstances or conditions, to 
be ground keener than shown above. When held far out from 
the tool-post, the top face should be ground away, sloping down 
toward the cutting edge, which is done to prevent the tool from 
jarring or chattering. It should be hardened right out, and not 


FRONT-TOOL FOR BRASS-WORK. 


lowered or tempered at all, and used for roughing out at the 
following speed and feeds : 


Size of work, 


in inches: Revolutions of Lathe, Feed. 
1 and less 300 25 
 Ailige Ta eee 250 25 
eto: bo 200 25 
12 to 20 150 30 


For finishing-cuts, the cutting speed may be increased by 
about one fifth, which rule will also apply to its use upon yellow 
brass for roughing out as well as finishing purposes. 


PARTING-TOOL. 


PARTING OR GROOVING TooL FOR IRON OR STEEL.—The ‘part. 
ing tool is applicable either to cutting grooves or for parting, or, in 
other words, cutting work apart. ‘The cutting point, or end of the 
tool, is made thicker than the metal, both vertically and horizon- 
tally, behind it, so that the latter shall clear and not grind against 
the sides of the groove. This tool, especially if made thin to suit 
some especial purpose, is excessively liable to spring, in conse- 
quence of the pressure of the cut ; and if it commences to spring, 
it is apt to dig into the cut, and then break from the excessive 
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strain. It is to prevent this digging in that the top face of the 
cutting part of the tool is placed so much below the top face of 
the body of the tool, which may, however, be dispensed with when 
the cutting edge is held close in to the tool-post, and the grooy- 
ing is not required to be very deep. When, however, these re- 
quirements do exist, the form illustrated is absolutely indispen- 
sable to rapid and reliable duty, whether the tool be used ina 
lathe or a planing-machine, the cutting edge of the tool being 
kept at about the horizontal centre of lathe-work, by packing- 
pieces placed beneath the body of the tool. If the width of the 
tool is not less than ;% inch, and does not require to cut a groove 
deeper than 2 inch, it should be hardened right out ; if, however, 
these conditions are reversed, it should be tempered to a dark 
straw, and for very weak tools even to a purple color, as lower- 
ing the temper increases the strength of all tools. If the groove 
to be cut is sufficiently broad to cause the tool to spring, it is 
best to use a narrower one and cut it out in two separate cuts, 
moving the tool. 


PARTING-TOOL FOR BRASS, 


PARTING-TOOL FOR BRAss.—The parting-tool for brass is gov- 
erned by the same principle as that for iron, save that its top face 
must be ground level, except in cases where the cutting edge 
stands far out from the tool-post, in which event the top face 
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ROUGHING-TOOL FOR WROUGHT-IRON. 


must be ground away at an angle of which the cutting edge is 
the lowest part. It is rarely, however, necessary for brass-work 
to grind the cutting edge much below the level of the top face of 
the body of the tool, as is shown for use on wrought-iron. The 
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degree of hardness of the tool should be the same for brass as 
that given for wrought-iron. 


ROUGHING-OUT FRONT Toou FoR WrovucGuHtT-Iron.—The en- 
graving represents the best possible form of tool for roughing 
out wrought-iron, or for removing a large mass of that metal in 
the lathe or planing-machine. When used on large work, it 
should be tempered to a light straw-color, which will leave it 
strong enough to stand without breaking the heavy strain due to 
the cut. It must be held very firmly, and with the cutting edge 
as close to the tool-post as it can well be. 

The following are its rates of cutting speed and feed, the speed 
meaning the length of shaving it cuts off, and the feed implying 
the number of revolutions of the lathe necessary to feed the tool 
an inch along its cut : 


te dete eee Feed. 
1 and less 35 25 
1to 2 25 20 
ee 20 20 
5 12 18 15 
12 “ 20 16 12 
20 and over 15 12 


For work of five inches diameter, and for all sizes below that, the 
tool should be hardened right out ; that is, made as hard as fire 
and water will make it, and not tempered at all. For work of a 
larger size, it should be tempered to a light straw-color. This 
tool, with the top face ground less keen, that is, more nearly 
horizontal, is an excellent one for steel, and the harder the metal 
to be cut, the more nearly horizontal the top face must be. It | 
should be placed, for lathe-work, so that the cutting edge stands 
a little above the horizontal centre-line of the work. 
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SIDE-TOOL FOR BRASS. 


SIDE-TOOL FOR BRAss.—This tool fills the same place with re- 
ference to that metal that the side-tool and knife-tool do to iron- 
work ; and it has no superior for taking out corners, for cutting 
out holes or recesses which do not pass entirely through the 
metal. In conjunction with the front-tool for brass, already il- 
lustrated, it will perform almost any duty upon either inside or 
outside brass-work, except, of course, cutting out narrow grooves. 
Its cross-section is somewhat diamond-shaped, and it is made 
right and left by bending in opposite directions. It is a far better 
tool than those bent round at the end after the manner of a bor- 
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ing-tool ; and being more rigid, it is easier to forge and grind, and 
less liable to jar or chatter, It is equally applicable as a roughing- 
out ora finishing tool. It should be hardened right out, and 
used at the speeds and feeds given for the front-tool for brass. 


SIDE-TOOL FOR SQUARING ENDS OF WROUGHT-IRON WORK, 


SIDE-TOOoL FOR SQUARING ENDs oF WrouGHtT-IRON WorkK.— 
The illustration represents a side-tool for wrought-iron, to be 
employed for squaring the ends of work held between the lathe 
centres, and in other cases wherein there is not sufficient room to 
admit a stouter tool. The cutting edge is shown at A, and should 
be made more keen for wrought than for cast iron. In forging 
it, the hammering edgewise should be performed first, nor should 
any hammering be done to it edgewise after the steel has lost 
its redness. It should, for light duty, and for all finishing pur- 
poses, be hardened right out, and, for heavy duty, be tempered to 
a straw-color. If, however, this tool is employed, as it some- 
times is, for very heavy duty on aslotting-machine, taking a cut, 
say, 25 inches deep and +4 inch thick, it must be lowered to a 
brownish purple and used at a cutting speed of about 10 feet per 
minute, and be ground so that the cutting edge first strikes the 
cut near the body of the tool,and not at the point end. For ordi- 
nary work, it-is best used with a comparatively fine feed and 
quick speed, since it is not sufficiently strong, when made very 
hard, to stand heavy duty. 


SIDE-TOOL FOR IRON. 


SIDE-TOOL FoR WrRovuGHT-IRON, Cast-IRON, OR STEEL.—The 
engraving represents the most superior side-tool for either wrought 
or cast iron or steel, the only difference being that it requires to be 
less keen for the latter than, as here shown, for the former. It is 
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employed to cut side-faces and to take out round or square cor- 
ners. For small work, it should be made so that it will cut ax 
the point, and not on both edges at one time, when used ina 
square corner. For heavy work, it may be made more round-nosed, 
and allowed to cut all round the curve; and it- will, in either 
shape, work equally well as a roughing-out or as a finishing tool, 
only requiring to be ground more keen to fit it for finishing pur- 
poses (which should be, on wrought-iron, performed with soapy 
water applied to the work), and at a faster speed and finer feed. 
For taking out a round corner or fillet in slight work, which is 
liable to spring from the pressure due to the cut, the point must 
be rounded very little, the curve being made by operating both 
the straight and cross feeds of the lathe. This tool is made right 
or left handed by simply bending it in the required direction, 
that illustrated being a left-hand tool. It should be made as 
hard as fire and water will make it, and used at the following 
speeds and feeds : 


meee fect pet EK Feed. 
1 and less 30 80 
ieee 25 25 
Yee 22 20 
Totaly #4 20 20 


When, however, it isemployed for roughing-out purposes, these 
speeds may be, with advantage, slightly diminished and the fveds 
increased, 
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SPRING-TOOL, 


Sprine-TooL FoR Usk on WrovuGuHtT-IRon, Cast-IRON, STEEL, 
oR Brass.—The spring-tool is especially adapted to finishing 
sweeps, curves, or round or other corners, and will answer for 
any metal whatever. As illustrated, the face is given an up- 
ward incline to make it sufficiently keen for wrought-iron or 
steel. For brass-work, this face should be made horizontally 
level, or, if the cutting stands with its cutting edge far out from 
the tool-post, it may be inclined downward to make it cut 
smoothly. The piece of wood shown driven in the bend is to 
correct any tendency of the tool to spring away from the -hard 
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parts of the metal, as it is apt todo. The spring-tool does not 
turn so true as is desirable, still the smoothness of its finish 
makes it the most desirable tool for the purposes mentioned. It 
should have its face filed up very smoothly before being 
hardened, and should not be ground on that face. The applica- 
tion of the oilstone greatly improves its value for finishing. It 
should, for all purpose, be tempered to a brown color on the face, 
and left soft around the bend. 


TOOLS. 


Bortnc-BAR FOR LATHE-WoRK.—In boring work chucked 
and revolved in the lathe, such, for instance, as axle-boxes for lo- 
comotives, the boring-bar here shown is an excellent tool. A 
represents a cutter-head, which slides along, at a close working 
fit, upon the bar, D D, andis provided with the cutters, B B B, 


B 


BORING-BAR. 


which are fastened into slots provided in the head, A, by the keys 
shown. The bar, D D, has a thread cut upon part of its length, 
the remainder being plain, to fit the sliding head. One end is 
squared to receive a wrench, which, resting against the bed of the 
lathe, prevents the bar from revolving upon the lathe-centre, F F, 
by which the bar is held in the lathe. G G@QGare plain washers, 
provided to make up the distance between the thread and plain 
part of the bar, in cases where the sliding head, A, requires con- 
siderable lateral movement, there being more or fewer washers 
employed according to the distance along which the sliding head 
is required to move. The edges of these washers are chamfered 
off to prevent them from burring easily. To feed the cutters, the 
nut, H, is screwed up with a wrench. 

The cutter head, A, is provided in its bore with two feathers, 
which slide in grooves provided in the bar, D D, thus prevent- 
ing the head from revolving upon the bar. It is obvious that 
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this bar will, in consequence of its rigidity, take out a much 
heavier cut than would be possible with any boring-tool, and 
furthermore that, there being four cutters, they can be fed up 
four times as fast as would be possible with a single tool or cut- 
ter. 

Bor1nG-Toors, Shapes of.—The pressure on the cutting edge 
of a tool acts in two directions, the one vertical, the other lateral. 
The downward pressure remains at all times the same; the 
lateral pressure varies according to the direction of the plane of 
the cutting edge of the tool to the line or direction in which the 
tool travels: the general direction of the pressure being at a 
right angle to the general direction of the plane of the cutting 
edge. For example, the lateral pressure, and hence the spring 
of the various tools, shown in the cut, will be in each case in 
the direction denoted by the dotted lines. D is a section of a 
piece of metal requiring the three inside collars to be cut out ; 
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LATERAL PRESSURE OF TOOLS. 


A, B, and C are variously shaped boring-tools, from which it will 
be seen that A would leave the cut in proportion as it suffered 
from spring, which would increase as the tool edge became dull, 
and that the cut forms a wedge, tending to force the tool toward 
the centre of the work. B would neither spring into nor away 
from the cut, but would simply require more power to feed it as 
the edge became dulled ; while C would have a tendency to run 
into the cut in proportion as it springs ; and as the tool edge be- 
came dull, it would force the to:l-point deeper and deeper into 
th» cut until something gave way. Now, in addition to this con- 
sideration of spring, we have the relative keenness of the tools, 
it being obvious at a glance that (independent of any top rake or 
lip) C is the keenest and A the least keen tool; and since 
wrought-iron requires the keenest, cast-iron a medium, and brass 
the least keen tool, it follows that we may accept, as a rule, C for 
wroucht iron. B for cast-iron, and A for brass-work. In Fig.2, B 
represents a section of the work, No. 1 represents a boring-tool 
with top-rake, for wrought-iron, and No. 2 a tool without top- 
rake, for brass-work, which m»y be also used for cast-iron when 
the tool stands a long wav out from the tool post or clamp, under 
which circumstances it is liable to jar or chatter. A tool for use 
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on wrought-iron should have the same amount of top-rake, no 
matter how far it stands out from the tool-post ; whereas one for 
use on cast-iron or brass requires to be the less keen the further 
it stands out from the tool-post. To take a very smooth cut on 
brass-work, the top face of the tool, shown at 2 in Fig. 2, must 
be ground off, as denoted by the dotted line. 

We have now to consider the most desirable shape for the 
corner of the cutting edge. A positively sharp corner, unless for 


YU 
/ 
ve 


ys 

be: 
— 

eE ~~ 
SSS 


NN 


y 
~ 


~ 


fj 
Y 


APS 


FIG. 2. 


a special purpose, is very undesirable, because the extreme point 
soon wears away, leaving the cutting qualification of the tool 
almost destroyed, and because it leaves the work rough, and can 
only be employed with a very fine feed. It may be accepted as a 
general rule that, for roughing cuts, the corner should be suffi- 
ciently rounded to give strength to the tool-point ; while, in 
finishing cuts, the point may be made as round as possible with- 
out causing the tool to jar or chatter. Now, since the tendency 
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of the tool to jar or chatter depends upon four points, namely, 
the distance it stands out from the tool-post, the amount of top- 
rake, the acuteness or keenness of the general outline of the tool, 
and the shape of the cutting corner, it will be readily seen that 
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FIG. 3.—VARIOUS FORMS OF BORING-TOOLS. 


judgment is required to determine the most desirable form for any 
particular conditions, and that it is only by understanding the 
principles governing the conditions that a tool to suit them may 
be at once formed. In Fig. 8 will be found the various forms of 
boring-tools for ordinary use. No. 1 is for use when the condi- 
tions admit of a heavy cut on wrought-iron. No. 2 is for use on 
wrought-iron when the tool stands so far from the tool-post as to 
be necessarily subject to spring. No. 3 is to cut out a square 
corner at the bottom of a hole in wrought-iron. No. 4 is for 
taking out a heavy cut in cast-iron. No. 5 is for taking out a 
finishing cut in cast-iron when the tool is proportionally stout, 
and hence not liable to spring or chatter; the point being flat, 
the cutting being performed by the front corner, and the back 
part being adjusted to merely scrape. No. 6 is for use on cast- 
iron under conditions in which the tool is liable to jar or spring. 


CHILLED Cast-Iron Toots, To cast, for cutting chilled iron.— 
Make a tool of the required shape out of wrought iron, then cast 
the chilled part, using charcoal-iron No. 5. 


CHIPPING.—The chisel requires special notice since it is fre- 
quently made of the most ill-advised shape (for either cutting 
smoothly or standing the effects of the blow), that is, hollow, as 
in Fig. 1, in which case there are two sections of metal, repre- 
sented by the dotted lines, @ @. which are very liable to break, 
from their weakness and from the strain outward placed upon 
them by the cut, which, acting as a wedge, endeavors at each 
blow to drive them outward instead of inward, as would be 
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the case in a properly shaped chisel, as shown in Fig. 2, a being 
the cutting edge. : 

When using, hold it firmly against the cut, and it will do its 
work smoother and quicker. 

The cape, or, as it is sometimes called, cross-cut chisel, is em- 
ployed to cut furrows across the work to be chipped, which fur- 
rows, being cut at a distance from each other less in width than 
the breadth of the flat chisel, relieve the flat chisel and prevent its 
corners from “‘ digging in” and breaking. If a large body of 
metal requires to be chipped off cast-iron or brass, the use of the 


Fig. 1. FIG. 2. 
COLD CHISELS. 


cape-chisel becomes especially advantageous, for the metal, being 
weakened by the furrows, will break away in pieces from the force 
of the blow, without requiring to be positively cut by the chisel ; 
but care must be taken to leave sufficient metal to take a clean 
finishing cut ; for when the metal is broken away, by the force of 
the blow, it is apt to break out-below the level of the cut. It is 
also necessary to nick deeply with a chisel the outside edges of 
the work at the line representing the depth of the metal to be 
chipped off, so that the metal shall not break away at the edges 
deeper than the cut is intended to be. 


CHISELS, COLD, To grind.—Grind a cold-chisel so that its cut- 
ting edge is rounding and not hollow, as it is often made. A 
rounded chisel is stronger and cuts smoother. A hollow chisel 
has no useful place as a chipping-tool. 


CHISELS, CoLD, To harden.—Heat the chisel to a distance about 
equal to its width, immerse it about half that distance in the wa- 
ter, hold it still about four seconds, suddenly dip it a little 
deeper, and then withdraw. Brighten one flat surface with a 
piece of grindstone or an emery-block ; then brush the hand or a 
piece of waste over the brightened surface to remove the false 
color, and finally cool out in the water, when the clear blue color 
appears. 

CHISELS, CoLD, To hold.—Hold a cold-chisel firmly to its cut, 
without removing it at every blow. This will increase its effec- 
tiveness, and decrease its liability to break from a foul blow. 


CHISELS, CoLD, To remove burrs from the heads of.—When 
the head of a cold-chisel is burred over from use, rest the head 
upon a block of iron, and strike the burrs from the under side, 
and they will break readily and easily off. 
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CHISELS, Coup, Use of.—These should be kept thin at the cut- 
ting end, which saves time and entails less labor in using. 


ConeE-PLATE for boring in the lathe.—For chucking shafts and 
other similar work in tbe lathe (to bore holes in the ends of the 
shafts, etc.), the cone-plate shown in the engraving is the best 
appliance known to machinists. A is a standard, fitting in the 
shears of the lathe, at E, and holding the circular plate, C, by 
means of the bolt, B, which should be made to just clamp the 
plate, C, tightly when the nut is screwed tight. ‘The plate con- 
tains a series of conical holes, 1, 2, 3, etc. (shown in section at D). 
The object of coning the pin, B, where it carries the plate, C, is 
that the latter shall be made to a good working fit and have no 
play. The operation is to place the shaft in the lathe, one end 
being provided with a driver, dog, or carrier, and placed on the 
running or line centre of the lathe; and the other end, to be 
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operated upon, being placed in such one of the conical holes of 
the plate, C, as is of suitable size, the distance of the standard, 
A, from the lathe-centre is to be adjusted so that the work will 
revolve in the coned hole with about as much friction as it would 
have were it placed between both the Jathe-centres. Thus the 
conical hole will take the place of the dead-centre of the lathe, 
leaving the end of the shaft free to be operated on. FF are 
holes to bolt the standard, A, to the lathe shears or bed ; and G 
G, etc., are taper-holes to receive the pin, G, shown in the sec- 
tional view. The object of these holes and pin is to adjust the 
conical holes so that they will stand dead true with the lathe- 
centres ; for if they stood otherwise, the holes would not be 
bored straight in the work. In the engraving, hole No. 7 is 
shown in position to operate, the pin, G, locking tle plate, C, in 
that position. In setting the work, the nut on the pin, B, should 
be eased back just sufficiently to allow the plate, C, to revolve 
by hand ; the work should then be put into position, and the pin, 
G, put into place ; the standard, A, should then be adjusted to 
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its distance from the live lathe-centre, and bolted to the lathe- 
bed ; and finally, the nut on the pin, B, should be screwed up 
tight, when the work will be held true, and the cone-plate pre- 
vented from springing. Care must be taken to supply the coni- 
cal holes, in which the work revolves, with a liberal quantity of 
oil, otherwise they will be apt to abrade. 


CurTrEers AND REAMERS, To prevent, cracking when being 
hardened.—Drill a small hole from the side to meet the large one 
at its enclosed termination. 


Currers FoR BoILER-PLATE AND SIMILAR WORK.—Cutters are 
steel bits, usually held in either a stock or bar, being fitted and 
keyed to the same ; by this means, cutters of various shapes and 
sizes may be made to fit one stock or bar, thus obviating the ne- 
cessity of having a multiplicity of these tools. Of cutter-stocks, 
which are usually employed to cut out holes of comparatively 
large diameter, as in the case of tube-plates for boilers, there are 
two kinds, the simplest and easiest to be made being that shown 
below. 


CUTTERS. 


A is the stock, through which runs a slot or keyway into which 
the cutter, B, fits, being locked by the key, C. Dis a pin to 
steady the tool while itis in operation. Holes of the size of the 
pin, D, are first drilled in the work, into which the pin fits. To 

‘obviate the necessity of drilling these holes, some modern drill- 
stocks have, in place of the pin, D, a conical-ended pin which acts 
as a centre, and which fits into a centre-punch mark made in the 
centre of the hole to be cut in the work. Most of these devices 
are patented, and the principle upon which they act will be un- 
derstood from the second engraving, A being the stock to which 
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the cutters, B B, are bolted with one or more screws. C is a spiral 
spring working in a hole in the stock to receive it. Into the out- 
erend of this hole fits, at a working fit, the centre, D, which is 
prevented from being forced out (from the pressure of the spring, 
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C) by the pin working in the recess, as shown. E is the plate to 
be cut out, from which it will be observed that the centre, D, is 
forced into the centre-punch mark in the plate by the spring, C, 
and thus serves as a guide to steady the cutters and cause them to 
revolve in a true circle, so that the necessity of first drilling a 
hole, as required in the employment of the form of stock shown 
in the first figure, is obviated. 


CuTTING SQUARE THREADS, Tools for—For cutting square 
threads, the tool here represented is used. The point at C is 


Fig. 


TOOL FOR CUTTING SQUARE .THREADS, 


made thicker than the width at D, soas to give the sides clear- 
ance from the sides of the thread. At B it is made thinner, to 
give the tool clearance, and deeper to compensate in some mea- 
sure for the lack of substance in the thickness. The top face 
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may, for wrought-iron or steel, be ground hollow, C being the 
highest point, to make it cut cleaner ; while, when held far out 
from the tool-post for use on brass-work, the face, C D, may be 
ground at an incline, of which C is the lowest point, which will 
prevent the tool from springing into the work. 

If the pitch of the screw to be cut is very coarse, a tool nearly 
one half of the width of the space between one thread and the 
next should be employed, so as to avoid the spring which.a tool 
of the full width would undergo. After taking several cuts, 
the tool must be moved laterally to the amount of its width, and 
cuts taken off as before until the tool has cut somewhat deeper 
than it did before being moved, when it must be placed back 
again into its first position, and the process repeated until the re- 
quired depth of thread is attained. 


SCREW DURING CUTTING 


The above figure represents a thread or screw during the above- 
described process of cutting. «aq is the groove or space taken 
out by the cuts before the tool was moved ; B B represents the 
first cut taken after it was moved ; c is the point to which the 
cut, B, is supposed (for the purpose of this illustration) to have 
traveled. 

The tool used having been a little Jess than one half the proper 
width of the space of the thread, it becomes evident that thethread 
will be left with rather more than its proper thickness, which is 
done to allow finishing-cuts to be taken upon its sides. for which 
purpose the knife-tool already described is brought into requisi- 
tion, care being taken that it is placed true, so as to cut both 
sides of the thread of an equal angle to the centre-line of the 
screw. 

Adjustable dies, that is. those which take more than one cut to 
make a full thread, should never be used in cases where a solid 
die will answer the purpose, because adjustable dies take every 
cut at a different angle to the centre-line of the bolt, as explained 
by the following engravings. 

The first represents an ordinary screw. It is evident that the 
pitch from a to B is the same as from C to D, the one being the 
top, the other the bottom, of the thread. It is also evident thata 
piece of cord wound once around the top of the thread will be 
longer than one wound once around the bottom of the thread, 
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and yet, in passing once around the thread, the latter advanced 
as much forward as the former, that is, to the amount of the 
pitch of the thread. To illustrate this fact, let @ 5, in the follow- 
ing diagram, represent the centre-line of the bolt lengthwise, and 
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eda line at right angles to it; then Jet from the point ¢e to the 
point f represent the circumference of the top of the thread, and 
from e tog the circumference of the bottom of the thread, the 
lines h h representing their respective pitches ; and we have the 
line & as representing the angle of the top of the turead to the 
centre-line, ab, of the bolt, and the line /as representing the 
angle of the bottom of the thread to the centre-line, ab, of the 
bolt, from which it becomes apparent that the top and the bot- 
tom of the thread are at different angles to the centre-line of the 
bolt. The tops of the teeth of adjustable dies are themselves at 
the greatest angle, while they commence to cut the thread on the 
bolt at its largest diameter, where it possesses the least angle, so 


that the dies cut a wrong angle at first, and gradually approach 
the correct angle as they cut the depth of the thread. From what 
has been already said, it will be perceived that the angle of 
thread cut by the first cuts taken by adjustable dies, is neither 
that of the teeth of the dies nor that required by the bolt, so that 
the dies can not cut clean because the teeth do not fit the grooves 
they cut, and drag in consequence. 
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Divs for use in hand-stocks are cut from hubs of a larger dia- 
meier than the size of bolt the dies are intended to cut: this being 
done to cause the dies to cut at the cutting edges of the teeth 
which are at or near the centre of each die, so that the threads 
on each side of each die act as guides to steady the dies and pre- 
vent them from wabbling, as they otherwise would do; the result 
of this is that the angle of the thread in the dies is not thecor- 
rect angle for the thread of the bolt, even when the dies are the 
closest together, and hence taking the finishing-cuts on the thread, 
although the dies are nearer the correct angle when in that posi- 
tion than in any other. <A very little practice at cutting threads 
with stocks and dies will demonstrate that the tops of the 
threads on a bolt cut by them are larger than was the diameter 
of the bolt before the thread was commenced to be cut, which 
arises from the pressure placed on the sides of the thread of the 
bolt by the sides of the thread on the dies, in consequence of the 
difference in their angles ; which pressure compresses the sides 
of the bolt-thread (the metal being softer than that of the dies), 
and causes a corresponding increase in its diameter. It is in con- 
sequence of the variation of angle in adjustable dies that a square 
thread can not be cut by them, and that they do not cut a good 
V-thread. 

In the case of a solid die, the teeth or threads are cut by a hub 
the correct size, and they therefore stand at the proper angle ; 
furthermore, each diameter in the depth of the teeth of the die 
cuts the corresponding diameter on the bolt, so that there is no 
strain upon the sides of the thread save that due to the force ne- 
cessary to cut the metal of the bolt-thread. 

CUTTING VERSUS SCRAPING TooLs.—A tool will either cut or 
scrape, according to the position in which it is held, as, for in- 
stance, below the line A in the illustration. Line A is in each 
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case one drawn from the centre of the work to the point of con- 
tact between the tool edge and the work, C being the work, and 
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B the tool. It will be observed that the angle of the top face of 
the tool varies in each case with the line A. In position 1, the 
tool is a cutting one ; in 2, it is a scraper ; in 3, it is a tool which 
is a cutter and scraper combined, since it will actually perform 
both functions at one and the same time; and in 4, it is a good 
cutting tool, the shapes and angles of the tools being the same in 
each case. 


Digs, Fitting, to quadrants when either the dies or quadrants, 
or both, are to be hardened.—Make them a shade too small, to al- 
low for their swelling during the process of hardening. 


Dies, To ease hardened, that fit too tightly.—Supply them 
with very fine emery and oil, and work them backward and for- 
ward in their place along the travel. 

Dies, To renew worn-out.—Slightly close the holes by swaging, 


fill the clearance-holes with Babbitt-metal, and recut them with 
the hub, 


COUNTERSINK-PIN DRILLS. 


DRILLS, COUNTERSINK-Pin.—Of these tools there are various 
forms. The following figure represents a taper countersink such 
as is employed for holes to receive flush rivets or countersunk 
head-bolts, this form of tool being mainly employed for holes above 
*, of aninch in diameter. It should be made, tempered, and used 
as directed for pin-drills. In tempering these tools, or any others 
having a pin or projection to serve asa guide in a hole, the tool 
should be hardened right out from the end of the pin to about. 3 of 
an inch above the cutting edges. Then lower the temper of the 
metal (most at and near the cutting-edges), leaving the pin of a 
light straw-color, which may be accomplished by pouring a little 
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oil upon it during the lowering or tempering process. The object 
of this is to preserve it as much as possible from the wear due to 
its friction against the sides of the hole. For use on wrought-iron 
and steel, this countersink (as also the pin-drill) may have the 
front face hollowed out, after the fashion of the lip-drill, and as 
shown by the dotted line. 


DRILLS, SLOT, for keyways.—For drilling out oblong holes, such 
as key ways, or for cutting out recesses such as are required to re- 
ceive short feathers in shafts, the drill known as a slotting-drill, 
here shown, is brought into requisition. No. 1 is the form in 
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Fic. 1.—SLOT-DRILLS. 
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which this tool was employed in the early days of its introduc- 
tion ; itis the stronger form of the two, and will take the heaviest 
cut. The objection to it, however, is that, in cutting out deep 
slots, it is apt to drill out of true, the hole gradually running to 
one side. The method of using these drills is to move the work 
back and forth, in a chuck provided for the purpose, the drill re- 
maining stationary. If these tools were used as common drills, 
they would cut holes of the form shown in Fig. 2. 


FILEs, The use of.—In draw-filing, take short, quick strokes, 
which will prevent the file from pinning and scratching. Long 
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strokes, no matter how long the work may be, are useless save to 
make scratches. Remember that it is less the number of strokes 
you give the file than the weight you place upon it that is effec- 
tive ; therefore, when using a rough file, stand sufficiently away 
from the vise to bring the weight of the body upon the forward 
stroke. New filesshould be used at first upon broad surfaces, since 
narrow edges are apt to break the teeth if they have the fibrous 
-edges unworn. For brass-work, use the file on a broad surface 


FIG. 2.—SLOT-DRILLS. 


until ts teeth are dulled, then make two or three strokes of the 
file under a heavy pressure upon the edge of a piece of sheet-iron, 
which will break off the dulled edges of the teeth, and leave a 
new fibrous edge for the brass-work. Use bastard-cut files to 
take offa quantity of metal of ordinary hardness ; second-cut, in 
fitting, and also to file unusually hard metal; smoothing, to fin- 
ish in final adjustment or preparatory to applying emery-cloth ; 
dead smooth, to finish very fine work ; float-file on lathe-work. 


FILEs, To prevent scratching by.—To prevent files from pin- 
ning, and hence from scratching, properly clean them, and then 
chalk them well. 


FIiLEs, To resharpen.—(1) Carefully clean them with hot water 
and soda, then place them in connection with the positive pole of 
a battery in a bath composed of 4 parts of sulphuric acid and 100 
parts water. The negative pole is to be formed of a copper spi- 
ral, surrounding the files but not touching them ; the coil termi- 
nates in a wire reaching above the surface. Leave the files in 
the bath ten minutes, then carefully wash them off, dry, and oil. 
(2) Carefully clean the files in hot water and soda, and dip for 40 
minutes in nitric acid of 41° B. 


FitEs, To select.—To choose a flat file, turn it edge upward, 
and look along it, selecting those that have an even sweep from 
end to end, and having no flat places or hollows. To choose a 
half-round file, turn the edge upward, look along it, and select ~ 
that which has an even sweep, and no flat or hollow places on the 
half-round side, even though it be hollow in the length of the 
flat side. 


GRAVERS, Grinding.—Gravers should be ground on the end 
only, and not on the sides of the square, except when applied to 
brass-work. 


Hau¥F-RounpD Brrs.—For drilling or boring holes very true and 
parallel in the lathe, the half-round bit shown in the engraving 
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is unsurpassed. The cutting edge, A, is made by backing off the 
end, as denoted by the space between the lower end of the tool 
and the dotted line, B, and performing its duty along the radius, 
as denoted by the dotted line in the end and top views. It is only 
necessary to start the half-round bit true, to insure its boring a 
hole of any depth true, parallel, and very smooth. ‘To start it, 
the face of the work should, if circumstances permit, be made 
true ; this is not, however, positively necessary. A recess, true 
and of the same diameter as the bit, should be turned in the 
work, the bit then being, placed in position, and the dead-centre 
employed to feed it to its duty, which (if the end of the bit is 
square, if a flat place be filed upon it, or any other method of 
holding it sufficiently tight be employed) may be made as heavy 
as the belt will drive. So simple, positive, and effective is the 
operation of this bit that (beyond starting it true and using it at 
a moderate cutting speed, with oil for wrought-iron and steel) no 
further instructions need be given for its use. 


Fig, 1.—HALF-ROUND BITS. 


In Fig. 2 is shown A,a boring-bar ; B B is the sliding head ; 
C Cis the bore of the cylinder, and 1, 2,and 8 are tools in the 
positions shown. D D D are projections in the bore of the cylin- 
der, causing an excessive amount of duty to be placed upon the 
cutters, as sometimes occurs when a cut of medium depth has 
been started. Such a cut increases on one side of the bore of the 
work until, becoming excessive, it causes the bar to tremble and 
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the cutters to chatter. In such a case, tool and position No. 1 
would not be relieved of any duty, though it spring to a consider. 
able degree ; because the bar would spring in the direction de- 
noted by the dotted line and arrow E, while the spring of the 
tool itself would be in the direction of the arrow, KF ‘I'he ten- 
dency of the spring of the bar is to force the tool deeper into 
the cut instead of relieving it; while the tendency of the spring 
of the tool will scarcely affect the depth of the cut. Tool and 
position No. 2 would cause the bar to spring in the direction of 
_the dotted line and arrow G, and the tool itself to spring in the 
direction of H, the spring of the bar being in a direction to in- 
crease, and that of the tool to diminish, the cut. ‘Tool and posi- 
tion No. 3 would, however, place the spring of the bar in a direc- 


FIG, 2—SPRING OF BORING TOOLS, 


tion which would scarcely affect the depth of the cut, while the 
spring of the tool itself would be in a direction to give decided 
relief by springing away from its excessive duty. It must be 
borne in mind that evena stout bar of medium length will spring 
considerably from an ordinary roughing-out cut, though the lat- 
ter be of an equal depth all round the bore, and from end to end 
of the work. Position No. 3, in Fig. 2, then, is decidedly prefer- 
able for the roughing-out cuts. In the finishing cuts, which 
should be very light ones, neither the bar nof the tool is so 
much affected by springing ; but even here position No. 3 main- 
tains its superiority, because, the tool b-ing pulled, it operates 
somewhat a3 a scraper (though it may be as keen in shape as the 
other tools), and hence it cuts more smoothly. It possesses, it is 
true, the defect that the distance from the cutting point stands 
further out from the holding-clamp, and the tool is hence more 
apt to sprin’y; and in ces where the diameter of the sliding 
head is muchless than that of the hole to be bored, this defect 
may possess importance, and then position No. 2 may be prefer- 


32 MECHANICS. 


able; but it is an error to employ a bar of small diameter com- 
pared to that of the work. 

‘To obtain the very best and most rapid result, there should be 
but little space between the sliding head and the bore of the 
work ; the bar itself should be as stout as is practicable, leaving 
the sliding head of sufficient strength ; and if the bar revolves in 
journals, these should be of large diameter and with ample facili- 
ties for taking up both the diametrical and end play of the boxes, 
since the one steadies the bar while it is performing boring duty, 
and the other while it is facing off end faces, as for cylinder-cover 
joints. : 

HAMMERS, CHIPPING.—These should weigh about 12 lbs., and 
have handles 15 inches long. 


METAL HAVING A VERY HARD SKIN, Tools used for.—When 
the skin of the metal to be cut is unusually hard, as frequently oc- 
curs in cast-iron, the shape of the cutting part of the boring-tool 
must be such that its point will enter the cut first, so that it cuts 
the inside and softer metal. The hard outside metal will then 
break off with the shaving without requiring to be cut by the tool 
edge, while the anwle of the cut will keep the tool point into its 
cut from the pressure required to break the shaving. A tool of 


D a we 
Fig. 1.—TOOL FOR HARD METAL, 


this description is represented in the engraving, Fig. 1. @ is the 
point of the tool, and from a to B is the cutting edge ; the dotted 
lines, ¢ and D, represent the depth of the cut, ¢ being the inside 
skin of the metal, supposed to be hard. The angle at which the 
cutting edge stands to the cut causes the pressure, due to the 

‘bending and fracturing of the shaving, to be in the direction of e, 
which keeps the tool point into its cut; while the resistance of 
the tool point to this force, reacting upon the cut, from a@ to B, 
causes the hard skin to break away. For use on wrought-iron, 
however, the tool presented below will work to better advantage, 
it being a side-tool. In the event of a side face being very hard, 
it possesses the advantage that the point of the tool may be made 
to enter the cut first, and, cutting beneath the hard skin, fracture 
it off without cutting it, the pressure of the shaving on the tool 
keeping the latter to its cut, as shown in Fig. 2. 

a is the cutting part of the tool ; B is a shaft with a collar on 
it ; cis the side cut being taken off the collar, and D is the face, 
supposed to be hard. The cut is here shown as being commenc- 
ed from the largest diameter of the collar, and being fed inward 
so that the point of the tool may cut well beneath the hard face, 
D, and so that the pressure of the cut on the tool may keep it te 
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its cut, as already explained ; but the tool will cut equally as ad- 
vantageously if the cut is commenced at the smallest diameter of 
the collar and fed outward, if the skin, D, is not unusually hard.. 


TOP VIEW 


FIG. 2.,--TOOL FOR HARD METAL. 


PLANE-IRONS, Carpenters’, To grind.—The angle of a plane- 
iron should be about 25°. 

PLANE IRonS, Angle of, to face of planes.—For soft wood, 50° ; 
for mahogany, 50° ; for soft wood for mouldings, 55°; for hard 


DEVICE FOR GRINDING PLANE-IRONS. 
wood for mouldings, 60°. With this device, one man can both 
turn the stone and grind the tool much more accurately than 
by holding it in his hand. 
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A is apiece of spring-steel, 8 inches long, bent at each end, 
with thumbscrew. You grasp the holder with the left hand at 
B, sticking the point, C, into a board or the wall, at such a dis- 
tance from the stone as to bring the iron, D, in the right position 
on the stone. By raising or lowering C, the bevel is regulated. 


SAWS AND SPRINGS, Hardening.—The usual way of proceed- 
ing is to heat the saws in long furnaces, and then to immerse 
them horizontally and edgewise in a long trough containing the 
composition ; two troughs are commonly used alternately. Part 
of the composition is wiped off with a piece of leather, when the 
articles are removed from the trough ; they are then heated one 
by one over a clear coke fire until the grease inflames; this is 
called ‘‘ blazing off.” A greatly recommended composition 
consists of 2 Ibs. of suet and 4 lb. of beeswax to every 
gallon of whale oil; these are boiled together, and will 
serve for thin articles and most kinds of steel. The addi- 
tion of black resin, to the extent of about 1 Ib. to the 
gallon, makes it serve for thicker pieces, and for those it 
refused to harden before ; but the resin should be added with 
judgment, or the articles will become too hard and brittle. The 
composition is useless when it has been constantly employed for 
about a month ; the period depends, however, on the extent to 
which it is used, and the trough should be thoroughly cleaned 
out before the new mixture is placed in it. The following 
recipe is commended: 20 galls. spermaceti-oil, 20 Ibs. 
melted and strained beef suet, 1 gall. neats’-foot oil, 1 Ib. 
pitch, 38 lbs. black resin. These last two articles must be 
previously melted together, and then added to the other in- 
gredients ; the whole must then be heated in a proper iron 
vessel, with a close cover fitted to it, until the moisture is 
entirely evaporated, and the composition will take fire on a flam- 
ing body being presented to its surface ; the flame must be in- 
stantly extinguished again by putting on the cover of the vessel. 
When the saws are wanted to be rather hard, but little of the 
grease is burned off ; when milder, a large portion; and for a 
spring temper, the whole is allowed to burn away. When the 
work is thick, or irregularly thick and thin, as in some springs, 
a second and third dose is burned off, to insure equality of 
temper at all points alike. Gun-lock springs are sometimes lite- 
rally fried in oil for a considerable time over a fire in an iron tray. 
The thick parts are then sure to be sufficiently reduced, and the 
thin parts do not become the more softened from the continuance 
of the blazing heat. Springs and saws appear to lose their 
elasticity after hardening and tempering, from the reduction and 
friction they undergo in grinding and polishing. Toward the 
conclusion of the manufacture, the elasticity of the saw is re- 
stored principally by hammering, and partly by heating over a 
clear coke fire, to a straw-color ; the tint is removed by very 
diluted muriatic acid ; after which the saws are well washed in 
plain water and dried. 


Saws, Banp, To solder.—Scarf the end of the saw toa taper for 
a distance of two fine or one coarse tooth, fitting the edges of the 
scarf very true and Jevel. Clean the joint with acid, and clamp the 
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saw ends together with a suitable frame or clamp. Heat the 
joint with a pair of red-hot tongs, and place a small strip of 
jeweler’s silver solder upon the joint; press it upon the same 
with the red-hot tongs. As soon asthe solder has properly run 
or flowed, remove the tongs and cool the joint with water, to re- 
store as faras possible the temper of the saw. ‘hen file the 
joint toan even thickness and level with the rest of the saw, 
using a wire gauge as a template. 


Saws, CrrcuLAR, Speeds for : 
Diameter of 


saw, Revolutions per minute for Revolutions per minute for 
inches. English or thin saws. American or thick saws. 
36 1000 1500 

30 1200 1800 

25 1400 2100 

20 1500 2400 

15 1800 2700 

10 2900 3000 


Circular saws of over 40 or 50 inclies in diameter are, or should 
be, hammered to run at a certain speed. his is more important 
when the speed is as high as from 700 or 900 revolutions per 
minute. Ifasaw is so hammered as to do good work at 300 or 
400 revolutions per minute, it will not do as good work at 900, for 
the reason that the high speed expands the outside or rim, causing 
it to dish, or “ flop around,” assawyers sometimesexpress it. In 
such cases, and when it is inconvenient to reduce the speed, it 
will be necessary to guide the saw out of the log so as to cause 
the central part to rub against the log enough to heat it slightly, 
thus expanding the portion that needs hammering. An expert 
sawyer can in this way manage indifferently well, though at an 
expense of considerably more power. A large saw, to run well 
it high speed, should be hammered in the centre part until it is 
slightly dishing, or, as it is variously expressed, ‘‘loose at the 
eye,” or ‘‘rim-bound.”’ It may be loose at the eye when it is the 
reverse of rim-bound, namely, too open at the rim, which is the 
most frequent trouble with such saws. They all become go 
eventually from use, and should then be rehammered. 


Saws, Hints concerning.—A saw just large enough to cut 
through a board will require less power than a saw larger, the 
number of teeth, speed, and thickness being equal in each. The 
more teeth, the more power, provided the thickness, speed, and 
feed are equal. There is, however, a limit, or a point where a 
few teeth will not answer the place of a larger number. The 
thinner the saw, the more teeth will be required to carry an equal 
amount of feed to each revolution of the saw, but always at the 
expense of power. When bench-saws are used, and the sawing 
is done by a gauge, the lumber is often inclined to clatter and to 
raise up the back of the saw, when pushed hard. The reason is 
that the back half of the saw, having an upward motion, has a 
tendency to lift and raise the piece being sawn, especially when 
it springs and pinches on the saw, or crowds between the saw and 
the gauge ; while the cut at the front of the saw has the opposite 
tendency of holding that part of the piece down. The hook or 
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pitch of a saw-tooth should be on a line from }to+ the diame- 
ter of the saw : a4 pitch is mostly used for hard, and a } for 
softer timber. For very fine-toothed saws designed for heavy 
work, such as sawing shingles, etc., even from soft wood, + pitch 
is best. 


SAW-TEETH. 


Saw-TEETH, Shapes of.—No. 1 is a good-shaped tooth for very 
soft wood, the wide bevel being the front of the tooth. The 
point would be liable to break or bend in very hard wood or in 
knots. No. 2 will stand to saw the hardest timber or knots, but 
will not cut as easily as No. 1. No. 3 is a form of point general- 
ly used for promiscuous sawing of both hard and soft wood. The 
set must be wide enough to clear the plate. After filing your 
saw, place it on a level board and pass a whetstone over the side 
of the teeth until all the wire-edge is off them. This will make 
the saw cut true and smooth, and it will remain sharp longer. 
The saw must be set true with a saw-set. 


ScrAPERS, To make.—Old files which have never been recut 
make excellent scrapers. 

ScRAPERS, Use of.—A1]1 work should be fitted as nearly true as 
possible before being scraped with the flat scraper, which is in- 
tended for flat surfaces only. For hollow work, curves, etc., the 
half-round scraper is the best, the three-cornered being the least 
efficient of all scrapers. 

TAPS AND REAMERS, Finishing.—The forgings are got out in 
the usual way, left to anneal, centred, and turned just sufficient to 
remove the scale. ‘Then anneal again, and turn down to within 
az inch, or less, of finishing size. Anneal once more, and finish 
in the lathe. If not sprung in turning, the tap or reamer will 
come out all right when hardened. ‘This has been tested success- | 
fully with taps from 4 inch in diameter and 3 inches long up to 
those of 1 inch in diameter and 2 feet long. 


Taps, Tempering and hardening.—To harden a tap, heat toa 
cherry-red, in a clear and nota blazing fire, or, what is better, 
heat in charcoal, holding the tap by the square end; dip it 
endwise in the water, immersing the whole of the threaded part 
first, and holding it still until the plain part is of a very low red ; 
slowly immerse the remainder, holding it still, when fully im- 
mersed, until it is quite cold. Then brighten the flutes, and tem- 
per as follows: Heat a piece of tube (with a bore about twice the 
diameter and a length one half that of the tap) to a bright red 
heat, take it from the fire, set it up vertically, and hold the tap in 
the centre of the tube, with the plain part of the tap in the tube 
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and the thread pirt projecting. Revolve it in this position suffi- 
cient time to heat the plain end about as warm as the hand can 
bear it ; then keep revolving the tap and moving it endwise back 
and forth through the tube until the thread will color to a deep 
brown and the shank to a brown purple. If any unevenness ap- 
pears in the color, hold the parts having the lighter color a little 
longer in the tube, or cool the part coloring too deeply by apply- 
ing a little oil to it. Perform the whole process slowly, taking 
the tap from the tube to retard it, if necessary. 


Taps, 'Tempering.—The squares of taps should be tempered to 
a blue. 


Taps, To temper, without springing.—Forge the tap with a 
little more than the usual allowance, being careful not to heat 
too hot, nor to hammer too cold. After the tap is forged, heat it 
and hold it on one end upon the anvil. Ifa Jarge one, hit it with 
the sledge ; if a small one, the hammer will do. During this ope- 
ration, the tap will give way on its weakest side and become bent. 
Do not attempt to straighten it. On finishing and hardening the 
tap, it will become perfectly straight. 


Toots, Spring of.—To obviate the spring of tools which must, 
of necessity, be held out a long way from the tool-post, the ful- 
crum off which the tool springs must be adjusted so as not to stand 
in advance of the cutting edge of the tool. In the engraving, a 
represents the fulcrum off which the tool takes its spring ; B is 
the work to be cut ; and the dotted line, C, is the line in which 


SPRING-TOOL. 


the point of the tool would spring (being in the direction denoted 
by the arrow), which is not in this case into the cut, but rather 
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away from it, in consequence of the point of the tool standing 
back from a line perpendicular to the line of the back part of the 
tool, as shown by the dotted line, D. 


MECHANICAL SHOP-WRINKLES AND 
DIRECTIONS. 


ANNEALING IRON AND STEEL.—Save the scales from the forge 
(oxide of iron) for this purpose. 


ANVILS, Tempering.—This can be done by simply heating the 
anvil and immersing it in a tank of cold water to a depth of two 
or three inches. Play a stream of water from a hose on the face. 


AXLES, Value of hollow.—An old apprentice of Sir William 
Fairbairn writes: “ For several years it» has cost me five dollars 
a week to keep the bolts on’ my trip or cushioned hammer-heads 
in repair, and, finding it to wear on my patience, I tried all kinds 
of iron, but to no use ; break they would. I finally bored a hole, 
one third the diameter of the bolts (14 in.), and put a 3 in. 
hole down, some way below the thread, which formed a tube. I 
have now run them for three months, and they show'no signs of 
giving out. The wrench used would break the other bolts easily ; 
but it can not do so with these. My work on spindles requires 
the dies to snap together about nine times in ten, which tells very 
severely on the bolts,” 


BENDING COPPER PiPEs.—Fill them with resin or lead, which 
will prevent them from buckling in the bends. 


BOLTS AND Srups, Standing.— When these are placed in posi- © 
tions liable to corrode them, they should have the standing ends 
+ in. larger than the end receiving the nut, and the plain part 
should be square. By this means a wrench may be applied to 
extract them when necessary. The stud, also, is not so likely to 
break off in consequence of weakness at the junction of the thread 
and the plain part, where the groove to relieve the termination of 
the thread is cut. 


« Bouts or Stubs, Standing, To unscrew.—Studs that have be. 
come so corroded in their holes that they are liable to break off, 
should be well warmed by a red-hot washer ; because the strength 
of the stud increases by being heated up to about 400° Fahr., and 
therefore studs which readily twist off when cold will unscrew 
when heated to about that temperature. Nuts upon standing 
bolts of studs, in the smoke-boxes of locomotives, or in similar 
positions, which have become so corroded as to endanger twisting 
off, should be cut through on one side with a cape or cross-cut 
chisel, thus saving the stud at the expense of the nut. The split 
must be cut from the end face of the nut to the bedding face. 
BrassEs, Bedding down.—In bedding down brasses or journal- 
boxes of any description, the following plan should be employed 
to gauge how much requires to be chipped or filed away from any 
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part or parts of the bed of the brass to enable it to bed to its seat 
all over: Take ordinary red marking (which should be composed 
of Venetian-red and common oil, mixed to the consistence of a 
thick paint), and paint over the whole bed into which brass is to 
be fitted. Then take some putty (mixed stiffly), and rolling it 
into pellets about the size of a large pea, place them here and 
there upon the painted surface. Then drive the brass home, and 
drive it out again, when it will be found that the thickness to 
which the pellets have been smashed by the bottom of the brass 
registers to the greatest possible exactitude how near the bottom, 
of the brass comes to the bed of the bottom of the bearing, indi- 
cating precisely the amount to be chipped and filed off the bottom 
of the brass to bed it. It is better, however, to be careful not to 
take too much off at first, and to repeat the process with the pel- 
lets. It must be borne in mind carefully to replace the old pel- 
lets with new ones at each trial, otherwise you will be misled. 
The object of painting the bottom of the box with red marking, 
before placing the pellets, is to cause the latter to stick to the 
box and not to the brass, and to prevent them from falling out 
when the box is turned upside down to drive the brass out. This 
is the only practical method of ascertaining how much to take off 
it brass to bed it, and will be found an easily applied and almost 
invaluable assistance. | 


BRASSES, Fitting.—In doing this, a piece of wood must be 
used to hammer on in driving them in and out, since driving 
them with the bare hammer, a piece of metal, or a mandril, 
stretches the skin and enlarges the diameter across the bore ; 
then when the brasses are bored and the stretched skin is con- 
sequently removed, the brass resumes its original shape, and 
hence becomes loose in the strap or box. In fitting brasses to 
their places, leave them a little too tight, since all brasses con- 
tract a little across the bore in consequence of the process of 
boring. This rule applies also to journal-boxes of cast-iron or 
any other metal. 


BraAsseEs, Setting.—In setting brasses or any other journal- 
boxes to be bored, pl:ce a piece of sheet-tin between the joint of 
the brasses, and bore the brasses or boxes the thickness of the 
tin too large, which thickness may be gauged by placing a small 
piece of the same tin under the leg of the inside calipers when 
trying the bore. The reason for this is that practice demon- 
strates it to be an invariable rule that a half-circle or half-hole, 
whether in a movable brass or in a solid box, will never fit 
down upon its journal, but will bind upon the edges across the 
diameter, and must therefore be scraped or filed on the sides to 
let the crown down. This defect is obviated by the employment 
of the sheet-tin as described, which will save three fourths of 
the time usually required to fit such work to a good bearing. 
This plan is highly advantageous in boring eccentric straps and 
large brasses ; and the larger the size, the thicker the tin may be. 


Brass TURNINGS AND FILINGS, To melt, with little waste. — 
Compress in a crucible until it is full, then cover, and lute the 
top with pipe or fire-clay. 
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Burr Stones, Filling holes in.—Use melted alum mixed with 
. burr-stone pulverized to the size of grains of sand. 

Burrs, To prevent heating,—Dress from centre to circum- 
ference, leaving no bosom. Draw a line across the centre, each 
way, dividing a four-foot burr into 16 squares or divisions, and 
other sizes, more or less, in the same proportion, with all straight 
furrows. Let the draft be $the diameter of the rock. Lay off 
the lands and furrows }inch each, observing to dress smooth. 
Sink the furrow at the eye + inch deep for corn, and run out to 
*s at the periphery ; for wheat, 5% at the eye, and 4 at the peri- 
phery. When thus finished, crack the lands in straight lines, 
square with the draft of cross-lines, so as to make the lands face 
in the runner and bed direct. This will never heat. 


CARPENTER’S BENCH, To make a.—Take three pieces of 2x 5 
in. stuff, 3 feet long, for supports for top. ‘Take two 12 in. 
boards, 12 feet long and 1 in. thick, for sides; nail the side- 
boards firmly on to the ends of the 2x 5 crogs-pieces, and put on 
a top of suitable material, and you have a bench without legs. 
Then take four pieces of 2x5 in. stuffof the desired height for 
the legs, and frame a piece 1 x 8 inches across each pair of legs, 
6 inches from the bottom of the leg, putting the legs at the pro- 
per distance apart for width of bench. Cut a fork or slit in the 
top end of each leg, so as to straddle the cross-piece at the ends ; 
put a 34x48 in. bolt through each leg and the side-board, and 
you have a good solid bench, that can be taken down in five 
minutes by simply removing the four bolts. It can also be taken 
through any door or window, or down or up stairs, or to any 
place required. 

CASTINGS, BRass.—These shrink 4 inch to the foot in cooling. 


CASTINGS, COPPER, To prevent air-holes in.—Cast in green sand, 
and not in dried moulds, using 14 lbs. zine as a flue, as pure 
copper will not run sufficiently freely to prevent honeycombing. 


CASTINGS, COPPER.—These shrink + inch to the foot in cooling 
in the moulds, and also shrink (as do all other castings) most 
where there is the greatest substance of metal. 


CASTINGS, Holes in, To prevent.—In casting iron on iron or 
steel spindles, the moulds are cast endwise, letting the cast 
metal covering the spindle be an inch longer on the uppermost 
side than is necessary when the job is finished; thus the air- 
holes, if any, will form in the extra inch of length, and may be 
cut off in the lathe. 

CasTines, Inon.—These shrink /y inch to the foot in cooling in 
the moulds, 

CASTINGS, Shrinkage of.—Shrinkage sideways and endwise, on 
castings of 3 inches and less size, is compensated for by the 
shake in the sand given by the moulder to the pattern in order 
to extract it from the mould. 

CasTiInes, Small.—In very small castings requiring to be of 
correct size, allowance should be made in the pattern for the 
shake of the pattern in the sand, thus: A pattern of an inch cube 
will require to be made 4 inch less endwise and sideways, and 
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the usual allowance above an inch must be made on the top face 
of the pattern, which should have *‘ top” marked on it ; thus the 
shake endwise and sideways given to the pattern, in order to ex- 
tract it without lifting the sand, will be allowed for in the size 
of the pattern. The effect of this shake in the sand is appreci- 
able in patterns up to about four inches diameter. It is a com- 
mon practice to cool brass castings in order to loosen or remove 
the sand from the surfaces. ‘The effect is to place conflicting 
strains and tensions upon the whole skin of the metal, which will 
alter its shape when the outer skin of such faces is removed ; sv 
that, supposing the casting to be a cube, no one face will be 
either true of itself or with the others when it has been planed, 
no matter how true the surfacing may have been performed. 

CasTINGs, Smooth.—A means highly recommended for obtain- 
ing very smooth castings, is mixing with the green foundry sand 
forming the mould about ¢o part of tar, a mixture which is em 
ployed without the addition of any other substance. 


CasTINGSs, To estimate the weight of.— 


Will weigh when cast in 
A pattern weighing 1 lb., and made 


of = 

fron, | Zine. Copper.| Brass’ | Metal. 

PERUOPANY cts etek Cee: 8 8 10 9.8 | 10 

ay (St. Domingo)..... 10 9.5 | 12 11.5 | 12 
BREET winks CuK a oie 50 ttn nie 4 = 10 9.8 1712.5) 12 12.4 
RI restes Wea ain’ ale as ce 11 11 14 13.4 | 13.8 
AER toe sia Bho bi aide wns ace 11.5 | 11.4 | 14.5 | 14 14.5 

WU MOE ANG SS oS boa pce e sce 13 12.6 | 16 15.5 | 16 
PE SS See agen aap aes 14 14.5 | 18 17.5 | 17.8 


Example: The pattern of a wheel made of cedar weighs 8 lbs, 
how much will a casting of iron weigh? 8 lbs. weight of pat- 
tern multiplied by 11.5, which is the multiplier for iron set oppo- 
site cedar, equals 92.0 weight of casting. 


CHUCK-CEMENT, Removing, from lathe-work.—Warm the ob- 
ject over a spirit-lamp, and tap lightly with a stiff brush ; the 
wax will adhere to the latter. If in a hurry, a few seconds’ boil- 
ing in alcohol will remove the remainder of the wax. 


Cuuck-LATHE, An electric.—In order to obviate the inconve- 
nience and loss of time involved in the ordinary mode of fixing 
upon a lathe-chuck certain special kinds of work, such as thin 
steel disks or small circular-saws, the chuck may be converted 
into a temporary magnet, so that the articles, when simply placed 
on the face of the clinck, are held there by t e attraction of the 
magnet ; and, when finished, can be readily detached by merely 
breaking the electric current and demagnetizing thechuck. The 
face-plate of the magnetic chuck is composed of a central core of 
soft iron, surrounded by an iron tube, the two being kept apart 
by an intermediate brass ring ; and the tube and core are each 
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surrounded by a coil of insulated copper wire, the ends of which 
are connected by two brass contact-rings that encircle the case 
containing the entire electro-maynet thus formed. ‘These rings 
are grooved, and receive the ends of a pair of metal springs con- 
nected with the terminal wires of a battery, whereby the chuck is 
converted into an electro-magnet capable of holding firmly on its 
face the article to be turned or ground. For holding articles of 
larger diameter, it is found more convenient to use an ordinary 
face-plate, simply divided into halves by a thin brass strip across 
the centre ; a horseshoe-magnet, consisting of a bent bar of soft 
iron, with a coil of copper wire around each leg, is fixed behind 
the face-plate, each half of which is thus converted into one of 
the poles of the magnet. ‘The whole is inclosed in a cylindrical 
brass casing, and two brass contact-rings, fixed around this casing, 
are insulated by a ring of ebonite, and are connected with the two 
terminal wires of the magnet-coils. A similar arrangement is 
also adapted for holding work upon the bed ofa planing or drill- 
ing machine, in which case the brass contact-rings may be dis- 
pensed with, and any desired number of pairs of the electro-mag- 
netic face-plates are combined so as to form an extended surface 
large enough to carry large pieces of wok. For exciting the 
electro-magnet, any ordinary battery that will produce a continu- 
ous current of electricity cau be used. 


Cocks, To grind plugs in.—The best material for this purpose 
is the red, wel]l-burnt sand from the core of a brass casting, the 
sand being sifted, before using, through fine wire gauze. It will 
cut more truly and smoothly than any other material, and should 
be used with water, and not oil. After the cock is sufficiently 
ground, wash it and the barrel with clean water ; and after wip- 
ing them comparatively but not quite dry, revolve the plug 
backward and forward in its place under a slight pressure, and 
the surface will assume a rich brown color, showing very dis- 
tinctly the precise nature of the fit, and leaving a smooth sur- 
face, free from grit and not liable to either jam or abrade. 
Valves may be ground to their seats in a similar manner. 


CONES IN HOLEs, Fitting.—Rub the cone with cither red mark- 
ing or else chalk, giving it in either case a very thin coat, A 
narrow strip of marking, running from end of the cone, will do. 
Put the cone into its place, press it forward and revolve it back 
and forth, and the marks will show where it binds. 


CONNECTING-RODS, Fitting.—When the cross-head and crank- 
pin are in their places upon the engine, fitting may be done 
as follows: Connect the cross-head end of the rod in its place 
upon the cross-head journal, keeping the other end clear of the 
crank-pin ; put the brasses and keys in their places in the rod 
end, then lower the crank-pin end upon the crank-pin journal, 
which will show whether the cross-head journal leads true ; if 
it does not, move the crank-pin end of the rod back and forth, 
exerting a side pressure on it in the direction in which it wants 
to go, so as to plainly mark where the connecting-rod brasses of 
the cross-head end require easing; and after the cross head end 
is adjusted, put the crank-pin of the rod upon its place upon the 
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crank-pin, keeping the cross-head end clear of the cross-head ; 
put the brasses, kéys, etc., in their places, and proceed as before. 
Red marking should be rubbed on both the crank-pin and cross- 
head journals, so as to mark the brasses plainly. A half-round 
file and half-round scraper should be used to adjust and ease 
the brasses. 


CONNECTING-ROD STRAPS, To close the jaws of.—If the jaws 
are too wide at the points, rest the strap upon the two ends, and 
(with a round pene-hammer) lightly hammer the outside of the 
crown of the strap all over, taking care to hammer it evenly, so 
as not to leave any deep hammer-marks, 


CONNECTING-ROD STRAPS.—To open the jaws of a connecting- 
rod strap, hammer the inside face of the crown of the strap lightly 
and evenly all over witha round pene hammer. To bring back to 
its original shape a strap that has been opened or closed in its 
width between the jaws, by being pened with a hammer, remove 
by filing 34 inch in depth of the surface that has been hammered, 
or heat the part hammered to a low red heat. 


CONNECTING-ROD STRAPS, Refitting, to rods.— Place the gib and 
key in the strap to prevent it from warping, and heat the crown end 
of the strap to a bright red ; on taking it from the fire, remove 
the scale by lightly filing with a coarse file; then plunge the 
strap to nearly half the thickness of the crown in water, and 
after holding it there for about ten seconds, slowly immerse the 
remainder of the strap in the water, and withdraw when quite 
cold. It will be found to have closed along its whole length, al- 
though mostly at the points. 


COPPER OR Brass, To soften.—Heat toa low red heat, and 
plunge in salt water. 


CopPER, To harden.—Copper may be slightly hardened by 
closing the grain. This can be done by lightly hammering its 
surface with a round pene-hammer. 


CORUNDUM-WHEELS, To true.—The wheel being adjusted in 
the lathe, revolve it very fast, holding a piece of corundum-stone 
against the uneven or wabbling surface. Ina short time, the 
piece will melt and unite itself to the wheel, so as to make the 
. latter perfectly true. 

CoTTON-WASTE, To clean greasy.—Boil it in a strong solution 
of common soda in water, and save the resultant soapy liquid to 
keep your drills and reamers wet when boring iron. 


CRANK-PINS, Riveting.—In riveting over the end of a crank- 
pin, apply the hammer most around the outer circumference and 
least toward the centre ; this will prevent the riveted end from 
splitting. 


Emery, for grinding purposes, To prepare fine-—When no 
fine emery is at hand, place coarse emery upon an iron block or 
plate, and hammer it well with the face end of the hammer; after 
which, grind it by abrasion with the hammer face. 


EMERY-WHEELS, Speed of.—A 6-inch emery-whecl should 
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make about 2400 revolutions per minute ; an 8-inch, 1800; a 12- 
inch, 1200. 


ENGINE-ROOM CHAIRS.—Good chairs for eagine-room or factory 
use are easily made of light gas-pipe. 


GREASE, To clean, from bolts.—Moisten in benzine, roll in saw- 
dust, and brush afterward. 


GRINDSTONES, Care of —These should never be left in the sun- 
light, or with one side standing in water, since heat evaporates the 
water in the stone, leaving it harsh and hard, while saturation 
softens it. The grindstone is a self-sharpening tool; and after 
being turned in one direction for some time (if a hard stone), 
the motion should be reversed. Sand of the right grit applied 
occasionally to a hard stone will improve it. 


GRINDSTONES, Selecting.—When you get a stone that suits 
your purpose, send a sample to the dealer to select by; a half- 
ounce sample is enough, and can be sent by mail. 


GRINDSTONE-SPINDLES.—Common grindstone-spindles, with a 
crauk at one end, are open to the objection that the stone will 
never keep round, because every person is inclined, more or less, 
to follow the motion of his foot with his hand, which causes the 
pressure on the stone to be unequal. The harder pressure is al- 
ways applied to the very same part of the stone, and will soon 
make it uneven, so that it is impossible to grind a tool true. To 
avoid this, put in place of the crank a small cog-wheel to the 
spindle, say with twelve cogs; have another short spindle, with 
a crank anda cog-wheel of thirteen cogs, to work into the former, 
The stone will make about 0.07 of a revolution more than the 
crank, and the harder pressure of the tool on the stone will change 
to another place at every turn ; and the stone will keep perfectly 
found if it is a good one. 


GRINDSTONE, To true a carpenter’s.—Use a 3-inch bar of iron, 
or a gas-pipe, for a turning tool, held below the centre of the 
stone. 


HARDENING, To prevent cracking of metals while-—Heat the 
water as hot as bearable tothe hands, dip the metal endwise, and 
immerse with the thickest part of the metal downward. When 
fully immersed, hold the metal still until it is quite cold. 


Iron, Cast, To harden.—In8 gallons of clean water, mix } pint 
oil of vitriol and 2 ozs. saltpetre. Heat the iron to a cherry-red, 
und dip as usual. 


Iron, Cast, Mixture for cast-iron cylinders, requiring to be 
hard.—Twenty pounds charcoal pig No. 5, 40 lbs. Scotch pig, 30 
lbs. scrap-iron. 


Tron, Cast, Mixture for strong and close-grained cast-iron for 
steam cylinders, etec.—Eighty pounds charcoal pig No. 5, 100 lbs. 
Scotch pig, and 100 lbs. scrap-iron. 

Iron, MALLEABLE, Cast, To harden.—Mix equal parts of com. 
mon potash, saltpetre, an sulphate of zinc, and use as directed 
for prussiate of potash. 
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Iron PLATE, To straighten a curved.-~Hammer it lightly with 
a round pere-hammer on the hollow side. 


IRON PLATES with true, flat surfaces.—To make a true surface- 
plate, it is necessary to plane up three plates, which we will 
term A, B,and C. First fit the faces of A and B together as 
nearly as possible with a smooth file (using a hardly perceptible 
coating of Venetian-red and common oil applied to A, to show by 
the marks where the faces touch). Then file C to fit A. Then 
try C with B ; and if they mark all over the faces, they are truce, 
and the surfaces may be finished by the scraper, trying them rc- 
peatedly as above. If, however, C and B should be found to fit 
on the edges only, it would demonstrate that A and B, though 
fitting, are not flat surfaces ; but that A is hollow and B round- 
ing. Having corrected these defects as nearly as possible, apply 
B to C, again repeating the correcting process until all three sur- 
faces, applied interchangeably, mark evenly all over, when the 
surface of each will be practically true. It must, however, be 
borne in mind that, after rubbing the surfaces together to test 
them, the middle of each plate will (from having received the 
most abrasion) show the marks the plainest, so that the plates 
will be more nearly true if the marks show a little the plainest 
at and near their edges, and less plain toward the centres. ‘The 
back of each plate should be planed off, care being taken that it 
rests evenly upon the bench, so that neither plate shall deflect 
from its own weight, as it would doif its weight were not sup- 
ported evenly upon the face resting upon the bench. The scrap- 
er should be used dry upon cast-iron, and kept moistened with 
water for steel, wrought-iron, and brass. 


Tron, RED-HOT, To mark measures on.—Blacksmiths fre- 
quently measure a piece of iron, and put chalk-marks where they 
desire to cut it. ‘The iron may then be placed in the fire and 
heated to a bright red without effacing the marks. 


Tron, To remove hard skin from.— Hard skin omiron is due to 
heat and friction,.and may be removed by heating to a dull red, 
filing the surface, and putting the iron to cool in lime or ashes. 


Iron, WRrovuGHT, Contraction of.—Wrought-iron may be made 
to contract to a slight extent by heating it to a low red heat, and 
quenching itin water. The first operation only, however, is ef- 
fective. This plan is used to shorten eccentric rods, etc., to avoid 
getting them out of true by upsetting them with blacksmiths’ 
tools. 

Iron, Wrovucut, To close holes in.—If a washer or other 
piece of wrought-iron is a trifle too large, fill the hole and part of 
the outside faces with fire-clay ; heat the iron to a bright red, and 
plunge it in cold water. The contraction of the circumferential 
iron will squeeze the metal round the hole (which has been pre- 
vented from cooling so rapidly by the clay) inward, diminishing 
the size of the hole. To refit a bolt to a hole in which it has 
worn a trifle loose, case-harden it by the prussiate of potash pro- 
cess, which will increase the diameter of the bolt. If it fits into 
a hole of wrought-iron or steel, that to& may be case-hardened, 
which will diminish its s‘ze, and thus refit it to the bolt. 
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JOINTS, RUBBER.—In making a rubber joint, take a piece of 
chalk and rub it on the side of the rubber and flange where the 
joint is to open ; and when required, they will come apart easily, 
and not break the rubber, although the latter may be burnt and 
hard. Repeat the chalking before screwimg up, and you will 
have as good a joint as ever, and the rubber can be used a great 
number of times. 

Keys, Driving.—Drive the key intothe keyway to mark where 
it binds. The keyway should be oiled first, especially if the 
metal is cast-iron ; otherwise the surfaces are liable to seize a 
cut, making it very difficult to drive the keys out, and cutting 
rageed grooves in both the keyway and the key. The same 
rule applies to crank-pins and all similar work. 


Krys, To make.—These should be made to fit the keyways ata 
good fit on the sides without being tight, the locking being per- 
formed by the taper of the top and bottom, the amount of which 
should be about 4 inch per foot of length. 


KeryYWAY AND Sxiots, To ease, when hardened.—Take a strip of 
copper and use it as a file, applying oil and fine emery upon the 
surface of the work. 

LATHE, Setting work on the face-plate of a.—Let the work be 
set out and first lightly prick-punched ; then clamp to place light- 
ly as near as possible, but never set the ‘‘ dead-centre” against 
the work, for that will not bring it true ; now with a scratch-awl 
or sharp-pointed centre, with the point resting in the prick-mark, 
and the other end held against or on the dead centre, revolve the 
work. Ifthe point marked for the centre of the hole is out of 
true, the scratch-awl, or whatever rests in the point, will vibrate. 
Put into the lathe-rest a tool, without fastening it, and push it 
up to the scratch as tlre work is revolved, and the extent of the 
vibration can be seen. The work can be driven as thus indicat- 
ed when there is no vibration of the scratch or centre, the work 
is perfectly set; and may be securely fastened. 


LInERS, Thickness of.—To ascertain the proper thickness of a 
liner or strip necessary to go between a pair of brasses so that 
(when the faces do not meet) the liner may be placed between 
them and the brasses, when bolted up tight, without jamming 
the journal, place a piece of lead wire between the brasses, and 
then screw the cap down tight, and the lead wire will compress, 
denoting the necessary thickness of liner. The latter should be 
made a shade thicker than the distance the wire was compress- 
ed, so that the brasses may fit without binding the journal. 


Links, To close a quadrant or link that has sprung or opened in 
hardening.—Clamp it with bolts and plates, placing the die in the 
slot to support any part which does not require to be closed. To 
open the slot of a quadrant or link that has closed in being hardened : 
Take two keys having an equal amount of taper upon them, and 
place them together so that their outside edges are parallel. In- 
sert them in that part of the slot which requires to be opened, 
and holding a hammer g7ainst the head of one key on one side 
of the link, drive in the other key with a hammer on the other 
side of the link. After the key is driven as far in as the judg: 
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ment suggests, measure the width of the slot, so that, if the ope- 
ration was not performed to a sufficient extent on the first at- 
tempt, the operator may judge how much to essay at the second, 
and soon. To prevent, as far as possible, a slut link or quadrant 
from altering its shape in the process of hardening : Fit into the 
slot, at various parts along its length, pieces of iron of the same 
diameter as the die intended to work in the slot, and in quench- 
ing the quadrant, immerse it endwise and vertically. 


NAILs into hard wood, To drive.—Dip in grease to assist pene- 
tration. 


Nots, Tight, To ease.—To ease a nut that is a little too tight 
upon a bolt, place it upon the bolt, and, resting it upon an iron 
anvil or block, strike the upper side with a hammer, turning the 
nut so that not more than two blows will fall upon the same 
face. The smaller the nut, the lighter the blows should be, and 
vice VErsa. 

Nots, Tight, To unscrew.—To start a nut that is corroded in its 
place, so that an ordinary wrench fails to move it, strike a few 
sharp blows upon its end face; then holding a dull chisel across 
the chamfer of the nut, strike the chisel-head several sharp 
blows, which will, in a majority of cases, effect the object. 


PATTERNS, Cast-iron.—These should have their surfaces smooth- 
ed, and be then slightly heated and waxed all over with the best 
bees wax. 

PATTERNS FOR Brass BeD-PIECES.—In making a pattern for 
a brass bedding in a circular bed, first make the pattern at the 
same curve as the bed, and then pare off the centre of the crown- 
bed about 7; inch for every inch of diameter of bore of the brass ; 
the reasons for this are explained in treating of patterns for bemi- 
octagonal bedding-brasscs. 

PATTERNS FOR BRASSES.—In making a pattern for a brass to 
fit in a semi-octagonal bed such as is employed in pillar-blocks, 
and sometimes in the small ends of connecting-rods and axle- 
boxes: after having made the bed of the brass to the same shape 
as the seat into which it beds, take off >}; inch in brasses_be- 
low 3 inches bore, or 4 inch in brasses above that size, from 
the crown face of the brass pattern, for the following reasons : 
The casting of iron or of brass contracts, in cooling, most at the 
sides, and the above is to compensate for this contraction. Fur- 
thermore, it will require only ;4 inch to be cut off the angles to 
let a brass (having bed-angles at 40°) down 4 inch on the crown ; 
whereas it will require 4 inch taken off the crown face to let the 
bed-angles down 7, inch. A strict observance of this rule will, in 
all cases, save one half the time required to fit such brasses to 
their places. In brasses whose bed-angles are more acute, a 
greater allowance must be made. 


PATTERNS, To fit.—To get a pattern to fit closely over an ir- 
regular casting having angles, projections, or crooks ‘in it (such 
as is often required to make a casting with which to patch cylin- 
ders or junctions of pipes), take a piece of sheet-lead, and ham- 
mer it lightly with a round pene-hammer, closing it round the 
casting until it will, by stretching where it is requisite, conform 
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strictly to tlhe shape of the surface, however irregular it may be. 
‘he moulder can then cast a patch from the sheet-lead, making 
it of any required thickness. 


PATTERNS, Wooden.—These should never be left in the foun- 
dry, where they are liable to warp from the excessive range of 
temperature. 

PENING, Setting work by.—The operation termed “ pening,” is 
stretching the skin on one side of work to alter its shape, the 
principle of which is that, by striking the face of the metal 
with a hammer, the face of the metal struck stretches, and 
tends to force the work in a circular form, of which the 
part receiving the effect of the hammer is the outside 
circle or diameter. ‘The engraving represents a piece of 


flat iron, which would, if it were well hammered on the face, 
a@ a a, with the pene of a hammer, alter its form to that de- 
noted by the dotted lines. Or let the rod, a, shown below be 
attached to a double eye at one end, the other end requiring to 
come fair with the double eye, b, at the other end ; then, if it is 
pened perpendicularly on the face, c, of the rod, the stretched 
skin will throw the end around so that it will come fair with the 
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eye, b. Connecting-rod straps which are a little too wide for the 
rod ends may be in like manner closed so as to fit by pening the 
outside of the crown end, or, if too narrow, may be opened by 
pening the inside of the crown end; but in either case, the ends 
of the strap alter most in consequence of their lengths, and the 
sirap will require refitting between its jaws. 


PrpPEs, GAS OR STEAM, Threads used in screwing : 


Inside diameter. Threads Inside diameter. Threads . 
per inch. per inch. 
t 27 14 114 
t 18 2 Lhe 
# 18 24 8 
4 14 3 8 
a 14 34 8 
Le 114 4 8 
1 114 


Taper of threads, +), per inch of length. These inside diameters are 
only estimated, as they vary for pipes of different strength, the 
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<hickness varying for the different grades, and the outside diame- 
ter remaining the same. 

Prston-Rines, To open.—Hammer them lightly with a round 
pene-hammer all round their inside faces. 


Piston-Rop GLANDs.—If these are rather tight, the piston-rod 
may be eased by rubbing the gland up and down the rod, and 
giving it at the same time a revolving motion back and forth at 
each stroke. Oil must be supplied to the rod to prevent the 
gland from seizing or cutting. A gland should be chucked in the 
lathe by the flange, so that the bore and outside diameter may be 
turned at one chucking, and thus be true without depending upon 
the truth of a mandrel. 


PuasTER, Inserting screws in—Make a large hole in the plas- 
ter and drive in a wooden plug, in which insert the screw. The 
plug may be first split and a groove cut in each half. 


PuLueys, Turning.—Pulleys should be turned either on a man- 
drel, or else chucked by the arms, since chucking them by the 
rims springs them out of true. 


PuNcHING MeETALS.—The same elements of resistance enter 
into the operation of punching as in that of shearing. In short, 
a punch and die may be considered as shears with circular blades. 
The coefficient of pressure in punching, for any given area of 
section, will be exactly that for shearing the same area of sec- 
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tion, without reference to the thickness of the material. The 
measure of force necessary to effect the various punchings readi- 
ly gives the value of the resistance to shearing in cases of ordi- 
nary metals, ‘This resistance, per square foot, is determined to 
be, in Ibs.: For lead, 392,548 ; block-tin, 450,784: alloy of lead 
ang tin, 731,176; zinc, 1,843,136; copper, 4,082,941: iron, 103,- 
vo . 
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REDUCING THE SIZE OF WORK BY SHRINKING WITH FIRE 
“AND WATER.—For reducing the size of wrought-iron work, the 
process shown in the following engraving may be employed. 
aa is the section of a wrought-iron square box or tube, which is 
supposed to be made red hut and placed suddenly in the water, 
B, from its end, C, to the point D; theresult is that the metal in 
the water, from C to D, contracts or shrinks in diameter, and com- 
presses the hot metal immediately above the water-line, as the 
small cone at D denotes. If then the box or tube is slowly im- 
mersed in the water, its form, when cold, will be as in the right- 
hand figure, that part from C to D maintaining its original size, 
and the remainder being smaller. 

It must then be reheated and suddenly immersed from the end, 
KE, nearly to D, until it is cold, and then slowly lowered in the 
water, as before, which will contract the part from D io C, mak- 
ing the entire length parallel but smaller, both in diameter and 
bore, than before it was thus operated upon. 


Rou1s, To prevent cinders getting between the necks of.—Bore 
grooves out of the bearings, 14 inches wide and 4 inch deep and 
14 inches apart, put them at an angle of 45° with the face of the 
brass, and fill up said grooves with soft Babbitt metal. Then 
when cinder or iron gets in, it will travel but a short distance be- 
tore it reaches the soft metal, and the motion of the roll will im- 
bed it therein so that it can not protrude and score the neck, as it 
would were it to stick in the brass. 


Rust, To remove, from small hollow castings.—Dip in dilute 
sulphuric acid 1 part commercial acid to 10 water; wash in hot 
lime-water, and dry in the tumbler with dry sawdust. 


SANDS AND FACINGS For CASTINGS.—For castings, such as 
pipes or small cylinders, fine sand, termed No. 1, is used, the fac- 
ing being plumbago. <A good facing for loam castinys is made of 
1 part Whitehead sand to 3 parts fire-sand. For very fine-faced 
castings, Albany or Waterford sand is unsurpassed. Another 
facing for fine castings is 1 part of sea-coal to 8 or 10 of Albany 
sand ; for heavy castings, however, 1 to 5 will answer. 


Saw-BLADES, Small.—Mechanics who want small gig saw 
blades will find that the steel springs of which hoopskirts are 
' formed will make capital ones of any lengths; and they vary in 
width, so as to be suitable for a variety of uses. 


ScREW-DRIVERS, The advantage of long.—The reason that a 
screw is driven more easily into wood by a long than by a short 
screw-driver, is that the tool is held at an angle, and consequently 
the long screw-driver affords a greater leverage than a short one. 
If both were secured so as to be at right angles to the face of the 
screw, there would be no difference in their action. 


Screws, To prevent, getting tight in their nuts.—Plane a key- 
way or groove in the screw, 4 in. wide, the full length of the 
screw and down to the bottom of the threads ; and it will act like 
a tap, and scrape all the hard gummy grease out of the nut, and 
always keep it clean and working free. 


SCREW AND BRAD HOLES IN FINISHED WORK, To plug.—Glue 
the edge of the plug ; put no glue in the hole. By this means 


MECHANICS. , 51 


the surplus glue is left on the surface, and if the plug does not 
hit the screw, it will seldom show. Set the heads of brads well 
in, then pass a sponge of hot water over them, filling the holes 
with hot water. This brings the wood more to its natural posi- 
tion, and closes by degrees over the head of the plug. When 
dry, sandpaper off and paint, and the putty will not hit the head 
of the brad. 


ScREWs, Hints about.—When screws are driven into soft wood 
and subjected to considerable strain, they are likely to work 
loose ; in such case, dip the screw in thick glue before inserting. 
When buying screws, see that the heads are round and well 
cut ; that there are no flaws in the body or thread part, and that 
they have gimlet points. A screw of good make will drive into 
oak as easy as others into pine, and will endure having twice the 
force brought against it. When there is an article of furniture 
to be hastily repaired, and no glue is handy, insert a stick a little 
less in sjze than the hole for the screw and fill the rest of the 
tavity with powdered resin ; heat the screw sufficiently to meet 
the resin as it is driven in. 


Screw, To remove.—An obdurate screw may sometimes be 
drawn by applying a piece of red-hot iron to the head for a 
minute or two, and immediately using the screw-driver. 


ScREW-THREADS.—English and American proportions : 
The Whitworth Thread. 


Diameter in inches.... 3 + +; # % 4 8 #2 | 1 
Threads per inch..... Bio eur alo store wie Lol ooo 8 
Diameter in inches.... 14°14 18 14 1% 12 1 2 24 2 
Threads per inch..... i Orns Bt Ose Bie Ae Ad as ad 
Diameter in inches... 22 38 383+ 34 82 4 44 44 48 5 
Threads per inch..... 34 34 34 84 8 8 2% 2h 22 2 
Diameter in inches.... 54 54 5% 6 

Threads per inch..... 28 28 24 22} 


Angle of threads = 55°. Depth of threads= pitch of screws. 
(One sixth of the depth is rounded off at top and bottom.) 
Number of threads to the inch in square threads = 4 number 
of those in angular threads. 


Standard American Proportions. 


Diameter in inches.... } +s # 4% 4+  &@ #. 4% =-1 
Threads per inch..... Mae 1 816.) 144. 1k la sist «950-8 
Diameter in inches.... 14 1} 18 14 16 12 1§ 2 2 24 
Threads per inch..... ey i be> 6. GE FeO AP 4b 4 
Diameter ininches.... 22 38 384 34 32 4 4 43 43 9 
Threads per inch...... 4 34 34 34.3 8 22 22 2 24 
Diameter ininches.... 54 54 52 6 

Threads per inch...... Qt 28 2 24 


Angle of threads = 60°. Flat surface at top and bottom = ¢ of 
the pitch. For rough bolts, the distance between parallel sides — 
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of bolt-head and nut = 1} diameters of bolt + 4 of aninch. Thick- 
ness of head = } distance between parallel sides. Thickness of 
nut — diameter of bolt. In finished bolts, thickness of head = 
thickness of nut. Distance between parallel sides of a bolt-head 
and nut and thickness of nut is}; of an inch less for finished 
work than for rough. 


SoFTENING BRIGHT WORK WITHOUT DAMAGING THE FINISH.— 
Place the pieces in an iron box, and fill in the interstices with 
iron turnings ; close the box, lute the cracks with fire-clay, and 
heat to a red, allowing the box to cool as slowly as possible. 1t 
is a good plan to let the furnace-fires go out and leave the box in 
the furnace to cool. 


SoupER, To flow.—Ordinary solder, 2 parts tin and 1 part lead, 
will flow smoothly on tin when dipped by previously putting sal- 
ammoniac on the surface to be tinned. 


Sprrit-LEVEL, Accuracy of the.—The best length of bubble 
depends on the length or curvature of the tube, a short bubble 
being required for a tube with a small radius of curvature, and 
increasing regularly in proportion with the increase of the radius 
of curvature. 


Sprinoas, STEEL.—Zo find elasticity of a given steel-plate spring: 
Breadth of plate in inches multiplied by cube of the thickness in 
ys in., and by number of plates. Divide cube of span in inches by 
product so found, and multiply by 1.66. Result, equal elasticity 
in 7 in. per ton of load. To find span due to agiven elasticity and 
number and size of plate: Multiply elasticity in sixteenths per ton 
by breadth of plate in inches, and divide by cube of the thickness 
in inches, and by number of plates; divide by 1.66, and find 
cube-root of quotient. Result, equal span ininches. 7 find num- 
ber of plates due to a given elasticity, span, and size of plates: 
Multiply the cube of the span in inches by 1.66. Multiply the 
elasticity in sixteenths by the breadth of the plate in inches, and 
by the cube of the thickness in sixteenths ; divide the former 
product by the latter. The quotient is the number of plates, 
To find the working strength of a given steel-plate spring: Mul. 
tiply the breadth of plate in inches by the square of the thick- 
ness in sixteenths, and by the number of plates. Multiply also 
the working span in inches by 11.3; divide the former product 
by the latter. Result, equal working strength in tons burden. 
To find span due to a given strength and number and size of plate : 
Multiply the breadth of plate in inches by the square of the 
thickness in sixteenths, and by the number of plates; multiply 
also the strength in tons by 11.3; divide the former product by 
the latter. Result, equal working span in inches. To find the 
number of olates due to a given strength, span, and size of plate : 
Multiply the strength in tons by span in inches, and divide by 
11.3; multiply also the breadth of plate in inches by the square 
of the thickness in sixteenths ; divide the former product by the 
latter. Result, equal number of plates. The span is that due 
to the form of the spring loaded. Extra thick plates must be re- 
placed by an equivalent number of plates of the ruling thickness 
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before applying the rule. To find this, multiply the number of 
extra plates by the square of their thickness, and divide by the 
square of the ruling thickness ; conversely, tlhe number of plates 
of the ruling thickness to be removed for a given number of 
extra piates may be found in the same way 


Sprines, To reduce elasticity of. —A well-tempered bar-spring 
will lose much of its elastic strength by filing off a very thin 
scale from the surface. 


STEEL, Advantage of holes drilled in.—The advantage in 
tensile strength, when holes are drilled in steel rather than 
punched, is 25.5 per cent. 

STEEL, CasT, To weld.—Apply powdered borax to the weld 
while heating it in the fire. If the steel is made too hot, it will 
crack during the hammering process. 


STEEL, Cast, Welding compound for.—Mix 4 lb. saltpetre and 
4 1b. oil of vitriol in 2 gallons hard water; heat the steel to a 
blood red, and cool in the mixture before welding. Then reheat, 
in sand, and weld by hammering as usual. 


STEEL, Fire for tempering.—In hardening and tempering steel, 
a clean charcoal, anthracite, or coked bituminous coal fire is re- 
quired ; such as is fit for taking a forging heat on iron is entirely 
unfit for hardening purposes. The sulphur contained in the 
coal combines with the steel to form sulphuret of iron, and ruins 
its texture. 


STEEL, Tempering.—The colors shown at different temperatures 
Fahr. are as follows: Very pale yellowish, 480° ; pale straw, 
450° ; yellow, 470° ; brown, 490° ; mottled brown, 510°; purple, 
580° ; bright blue, 550° ; blua, 560° ; dark blue, 600°. 


STEEL, To demagnetize.—(1) Heat it to a red heat, and allow it 
to cool slowly, (2) Place the steel on a magnet, with the same 
poles touching the same poles of the magnet, and repeat the 
operation till total demagnetization has taken place. 


STEEL, To remove blue color from.—(1) Use 1 part oil of vitriol 
to 10 parts water. (2) Dip the articles in a strong solution of 
cyanide of potassium nearly boiling. (8) Dip the article in hy- 
drochloric acid, and quickly rinse in clean water. 


TEMPERING steel for drilling rock.—Be careful not to overheat 
it in hardening and forging, and quench in salt water, drawing to 
a brown color. 


TEMPERING, The color-tests for.—Says Mr. J. Richards : ‘ Pro- 
cure eight pieces of cast-steel, about 2 in. long by 1 in. wide, 
and 8 of an inch thick ; heat them to a high red heat, and drop 
them into a salt-bath. Leave one without tempering, to slow 
the white shade of extreme hardness, and grind off and polish 
one side of each of the remaining seven pieces. Then give them to 
an experienced tool maker to be drawn to seven various shades of 
temper, ranging from the white piece to the dark blue color of 
soft steel. On the backs of these pieces paste labels, describing 
the technical name of the shades and the general uses to which 
tools of corresponding hardness are adapted. This will form an 
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interesting collection of specimens, and accustom the eye to the 
various tints, which will, after some experience, be instantly re- 
cognized when seen separately.” 

INNING small castings.—Clean, and boil them with scraps of 
block-tin in a solution of cream of tartar. 


WATER-WHEEL, Steps for.—No step or foot-bearing of metal is 
equal to one of good oak or rock-maple. 

Zinc, Stamping.—In stamping sheet-zinc in dies, much waste 
occurs from the small difference between the melting-point and 
the temperature at which sheet-zinc should be stamped to get the 
best effect. To obviate this waste, heat the zinc by dipping in 
oil at the proper temperature, 


BAND Saws, RESAWING.—These, for American lumber, should 
never exceed three and a half inches wide, nor be less than forty 
feet long, the wheels six feet or more in diameter. The speed of 
the saw should be from five thousand to eight thousand feet per 
minute. 


BAND Saws, Trstina.—In selecting saws, a good plan to test 
the temper, if the saw is not joined, is to roll up the ends, and see 
if it will spring back straight, or remain bent. If it spring back 
nearly to its first shape, the temper is good. The texture or grain 
of the steel, which is the only clew to quality, can be determined 
by breaking a short piece from the end of the blade. By unroll- 
ing the blade on the floor, it can be tested as to straightness. The 
ends, if laid together, will show if it is parallel and of the same 
width throughout. 


BEARINGS, MOLDING. —Bearings that do not run at high speed, 
for countershafts or line shafting, can be made by winding a layer 
of paper before casting them. This not only provides for the 
shrinkage, and brings the size right, but, being a good non-con- 
ductor of heat, it prevents the metal from being chilled on the 
shaft, and will always insure a sound, smooth surface. 


BELTING, RUBBER.—To measure in the roll: (1) Multiply the 
number of coils by 0.1809. (2) Measure the diameters of the outer 
and inner coils in inches, and add them together. (8) Multiply 
the sum by the product obtained by (1), to find the length in feet. 
Hxample—Number of coils, 80; inner diameter, 10 inches ; outer 
diameter, 40 inches. Then 80 x 0.1809=3.927; sum of diameters, 
50 inches ; 3.927 x 50=196.3 feet. 


BELTS FOR HIGH SPEEDS.—According to Richards, for the ex- 
treme high speeds sometimes necessary in wood machines, belts 
of cotton webbing can be used with advantage. Heavy saddlers’ 
webbing, coated with beeswax, makes a belt that is very light, | 
and has a high tractile power. When used, the pulleys must be 
true and smosth, and the belts kept clear of flanges or anything 
which will produce a rubbing action, as this soon destroys them. 


BELTS, THROWING ON.—In putting a belt on a moving pulley, 
it is well to remember that the whole secret of success lies in mov- 
ing the hand as fast as the pulley goes. Large belts, unless very 
long, should never be thrown on while the pulleys are in motion, 
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but drawn together with clamps and joined. If they have to be 
thrown on, stop the pulleys, lash the belt to the face of the pulley, 
and turn by hand, or slowly with the power, until the pulley has 
made a half turn, and the belt is on, when the lashing can be re- 
moved. 


. 


BLOWER, to construct a.—The following is a simple method 
of constructing a small pressure blower, suitable for the sand 
blast : Make two wooden side pieces, of the form shown in the 
side elevation. Cuta groove in each to receive the sheet-iron strip 
which forms the curved sides. Turn a wooden shaft. Insert met- 
al bearing pieces in its ends. Bore four holes in the hub, and 
insert four arms with fans 
attached. Support the 
shaft on pointed screws 
inserted in the cross pieces 
attached to the side 
pieces. Clamp the side 
pieces to the edges of the 
sheet-iron by means of 
small bolts. We give di- 
mensions below: Diame- 
ter of case, 6 inches; thickness of case inside, 24 inches; size of 
opening in sides, 2} inches ; size of fans, 1} x 2 inches; discharge 
opening, 1} x 2}. The size and proportions may be varied. <A 
fan of this sort will answer for the sand blast or for a small 
forge, but if it is to be used continuously, the shaft should be 
iron or steel, and it should be run in well-made boxes. 


BoILERS, REMOVING SCALE FROM.—If the boiler is not a very 
small one, add once a week about one pound of soda (sodium car- 
bonate) for every fifty gallons of the boiler’s contents, taking care 
to blow out (through the bottom blow-out tap) this charge with 
the accumulated sludge before adding more, and meanwhile do 
not let the water run low ir the boiler. The common practice is 
to use the blow-out while at work, but it is better to wait until 
after the boiler has been for a time quiet, and the suspendéd mat- 
ter has nearly settled. 


CasTING.—To reproduce from a broken casting, without the 
original pattern. Put the pieces of the broken casting together, 
and mold them, and cast from this mold. When the casting is 
drawn from the sand, place it in a charcoal fire and anneal it. It 
will expand to the original size of the pattern, and then remain in 
that expanded state. ; 


CUTTER HEADS, ACCIDENTS FROM.—Anything that flies from a 
revolving cutter head always goes precisely in the plane of. rota- 
tion, which it is easy to avoid, and if the fact is realized, the op- 
erator keeps out of this plane when in the vicinity of high speed 
spindles, 


CUTTERS, SHAPING MACHINE.—The angle of the edges should 
be very obtuse, as this prevents snatching of the pieces, and con- 
sequent danger to the operator. 
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DRILLING SQUARE HoLEs.—Mr. Julius Hall, of London, accom- 
plishes this paradoxical performance in the following 
ingenious manner : 

The tool itself is the usual form of three-square 
drill, shown in Figs. 1 and 2; so that it will be seen 
that no special apparatus at all is required. Clamp or 

FIG! chuck this drill in its holder so that ‘‘7t will wobble,” 
Lal \ and you have the whole secret. Instead of making a 
round hole, as it undoubtedly will if tightly grasped, 

‘ when loosely held it produces a square one. ‘The tool 

mark, enlarged, is represented in Fig. 3. Evidently, 
| the boundaries of the figure inclosed in the square are 
i ares of circles, having for their centers the corners. 
‘ To see how this is produced, make a cardboard model 
‘ representing a section of the drill, as shown in Fig. 
4, Of course, it can be made of any size, bearing i in mind that the 
points A, B, and © are equidistant. Now draw a square having 
sides equal to the distance between two 

FIG. points of the drill,as Ac. Place the model 

upon this square, as shown in Fig. 5. The 
points 4 and c will plainly enter correspond- 
ing corners of the square, but there will be 
a space between the point B and the side 
DE. Now, retaining the point A in its cor- 
ner, Swing the model to the left, so that the 

MN" point B will enter corner D (dotted-line arc). 

The point Cc will then pass to F, and the 

center of the model ¢ to u. The points A 

and B of the model then correspond with A 

and D of the square. Swing the model again, so that the points 
B C of the drill go to corners D E, and then 
lastly so that points c A go toECc. The 


i 


WS 
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Fig. a next move will bring the model back to 
its first position, and it will have made 
an entire revolution. Now if we have 
marked the ares described by the points, 
the outline of a figure similar to that repre- 
sented in Fig. 3 will be found, and it will 
be clear that this 

VEZ may, approximate FIG.S. 
cclosely to the® ;—~== : - 


square. The ma- 

terial in the re-en- 
tering angles on the sides of the figure is 
probably cut away by abrasion of the chips, 
after the drill has penetrated a short dis- 
tance. The amount of ‘‘ wobble” to give 
to the drill is measured by the distance of 
point B, Fig. 5, from side D E. 

It will be seen that this principle can 4 
be extended considerably further ; as, for 
example, to the boring of a hexagonal hole by a five-pointed or 
varied drill. Thisis easily tried witha cardboard model. Begin, 
for example, by swinging the side A B on A as a center, to A F. 
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The distance B F represents the ‘‘ wobble.” Then, from this new 
position swing the point c a distance equal to B F; from this 
point D, and so on around the 
pentagon. The figure described 
by the sides will be found to be 
a hexagon. It is immaterial, the 
inventor says, whether the drill 
wobbles in the work, or the work 
under the drill. 


FOUNDATIONS FOR MACHINES. — 
Stakes of locust, cedar, or mul- 
berry wood, set in the earth from 
three feet to four feet deep, and 
then sawn off level on top, make 
almost as good a foundation for 
any machine as masonry. 

LATHE, how to test a.—To test 
if the cone spindle is parallel 
with the ways or shears, bore a FIG.6 
long hole in a piece of cast iron, 
using a stout tool holder and a short, stiff tool, taking a fine cut, 
with a tool having its cutting edge slightly rounded, with a feed 
of 16 to an inch, at a speed of 25 feet per minute. Let the tool feed 
through the hole and back again, so that it may be definitely 
known that the tool does not spring away from the work. Then, 
without moving the tool from the cut, wind the tool to the en- 
trance of the hole, and let it stand there while the Jathe runs forty 
or fifty revolutions. Traverse the tool to the other end of the 
hole, and let it stand whils the lathe runs again. Then stop the 
lathe, and traverse the tool (without taking it from the cut) along 
the hole, and if it marks a line stronger at one end of the hole 
than at the other, the too] has sprung, and another fine cut must 
be taken as before, but if not, and the hole is parallel, the spindle 
is true. 

To avoid the wear of the tool, it must be made as hard as pos- 
sible. If the cut was started at the front, and the hole bored is 
smallest at the back, another cut should be taken, commencing at 
the back and feeding toward the front. If the hole is still small- 
est at the back, the lathe cone spindle is not parallel with the 
ways. 

To determine whether the cross slide is at a right angle with 
the ways or shears, take a fine cut over a radial face such, for 
example, as the largest face plate, and test the finished plate with 
a straight edge. If the face plate runs true, and shows true with 
a straight edge, so that it is unnecessary to take a cut over it, 
grind a piece of steel a little rounding on its end, and fasten it in 
the tool post or clamp, with the rounded end next to the. face 
piate. Let the rounded end be about a quarter of an inch away 
from the face plate, and then put the feed motion into gear, and 
with the steel near the periphery of the face plate, let the carriage 
feed up until the rounded steel end will just grip a piece of thin 
paper against the face plate tight enough to cause a slight strain 
in pulling the paper out, then wind the tool in toward the lathe 
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center, and try the friction of the paper there ; if equal, the cross 
slide is true. 

In taking a cut down a radial face, to test the truth of the cross 
slide of the rest, the cut should be started from the periphery, as 
by beginning the cut at the outer diameter, the strain upon it will 
get less, while the tool edge becomes duller, hence better results 
will be obtained than if the duty increased as the tool edge 
dulled. 

To test the workmanship of the back head, or tailstock, place 
the forefinger on the spindle, close to the hub whence it emerges, 
and observe how much the hand wheel can be moved without 
moving the spindle; this will show how much, if any, lost mo- 
tion there is between the screw and the nut in the spindle. Next 
wind the back spindle as far as it will go, take hold of the dead 
center and pull it back and forth, when an imperfect fit between 
the spindle and the hole in which it slides will be shown by the 
lateral motion of the dead center. Wind the dead center in again, 
and tighten and loosen the spindle clamp, and see if doing so 
moves the spindle in the socket. Wind the dead center out again, 
and slide the tailstock up the lathe bed until the dead center nearly 
touches the live one, and after bolting the tailstock to the lathe 
bed, bring the center points close together, and see if they coin- 
cide. If the tailstock sets over, for turning tapers, the setting 
screws may be operated to adjust the centers. 

In any event, the lathe centers should be of equal height, or the 
lathe will not turn true. It is as well to turn the back center 
partly in its socket while making this test, so as not to be deceived 
by any want of truth in the back or dead center. 

To examine the slide rest, move the screw handles back and 
forth, to find how much they may be moved without giving mo- 
tion to the slides; this will determine the amount of lost motion 
between the collars of the screws, and between the screws them- 
selves and the nuts in which they operate. To try the fit of the 
movable slides in the stationary sliding ways, or Vs, remove the 
screws, and move the slide so that only about one half inch is in 
contact with the Vs, then move the slide back and forth laterally, 
to see if there is any play. Move the slide to the other end of the 
Vs, and make a similar test, adjusting the slide to take up any 
play at either end. Then clean the bearing surfaces, and move 
the slide back and forth on the Vs, and the marks will show the 
fit, while the power required to move the slide will show the par- 
allelism of the Vs. 

If the lathe carriage has a rack feed. operate it slowly by hand, 
to ascertain if it can be fed slowly and regularly by hand, which 
is of great importance. Then put the automatic feed in gear, and 
operate the feed gear back and forth, to determine how much it 
can be moved without moving the slide rest. To test the fit of 
the feed screw to the feed nut, put the latter in gear, and operate 
the rack motion back and forth. It has been assumed, in this 
method of testing, that means of adjustment are provided, where- 
by any play in the.cone spindle bearings may be taken up. 


Linine Mera for Bearings.—Melt in a crucible 14 Ibs. of 
copper ; while the fusion is going on, melt on a ladle 25 lbs. of tin 
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and 3 of antimony nearly red hot. Pour the two together and 
stir until nearly cool. 


Miu. Picks, TO TEMPER.—1. Take 2 gallons rain water, 1 oz. 
of corrosive sublimate, 1 of sal-ammoniac, 1 of saltpeter, 14 pints 
rock salt. The picks should be heated to a cherry red and cooled 
in the bath. The salt gives hardness, and the other ingredients 
toughness to the steel ; and they will not break if they are left 
without drawing the temper. 2. After working the steel care- 
fully, prepare a bath of lead heated to the boiling point, which 
will be indicated by a slight agitation of the surface In it place 
the end of the pick to the depth of 14 inches until heated to the 
temperature of the lead, then plunge immediately in clear cold 
water. The temper will be just right if the bath is at the tem- 
perature required. The principal requisites in making mill picks 
are: First, get good steel. Second, work it at a low heat ; most 
blacksmiths injure steel by overheating. Third, heat for tem- 
pering without direct exposure to the fire. The lead bath acts 
merely as protection against the heat, which is almost always too 
great to temper well. 


MiuusTones, Useful Hints regarding.—As regards drcss, one 
in which every furrow runs to the eye is, according to Mr. Joseph 
F. Gent, to be preferred for high grinding, and in no case isa 
dress advisable which makes less than every other furrow a Icad- 
ing furrow. For most kinds of wheat grown in the Northwest, 
furrows should be *, inch deep at the eye and +; to 3, deep at 
the skirt. They should be wide enough to insure perfectly cool 
grinding and to discharge the chop free and round. With stones 
grinding on winter wheat the furrows required are equal to very 
nearly two-thirds of the entire surface of the stone. Draft can 
only be decided upon when the dress to be put in, the amount of 
grain to be ground per hour, and the speed and diameter of burrs 
and quality of stone are considered. Mr. Gent states that with a 
medium close stone, 4 feet in diameter, at a speed of 180 revolu- 
tions per minute, to grind 5§ to 6 bushels per hour, every furrow 
leading to the eye, 84 inches would probably give a satisfactory 
result. Ifastone, while grinding the proper amount of wheat, 
runs hot and glazes, the trouble is not enough furrow. The 
stone should therefore be taken up and the furrow widened until 
the proper amount is ground cool. 


Saw ACCIDENTS, PREVENTING.—A thick plank hinged so as to 
hang directly above the saw and heavy enough to stop any piece 
coming over isa good safeguard against accidents due to flying 
timber from the saw. 


Saws, REHAMMERING CrRCcULAR.—The manner in which a cir- 
cular saw is hammered has much to do with the speed at, which 
itcan be run. If it indicates a tendency to spring and a want of 
rigidity, have it, hammered by an experienced smith before 
changing the speed to remedy it. 


Screws, Cutting Square Thread.—In cutting square thread 
screws, it is always necessary to get the depth required, with a 
tool somewhat thinner than one-half the pitch of the thread. 
After doing this, make another tool exactly one-half the pitch 
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of the thread, and use it to finish with, cutting a light chip on 
each side of the groove. After doing this polish with a pine stick 
and some emery. Square threads, for strength, should be cut 
one-half the depth of their pitch, while square threads for wear 
may, and should be cut three-fourths the depth of their pitch. 


SIGNALS, Engine for Steamboats.—The ordinary code of 
engine signals is as follows: Engine stopped, 1 stroke on gong, 
go ahead slow ; engine stopped, % strokes on gong, back slowly. 
Engine going ahead or back slowly, jingle bell, go fast; engine 
going ahead or back slowly, 1 stroke on gong, stop ; engine going 
ahead or back fast, 1 stroke on gong, slow engine. The pilot 
signals are : Steamers approaching head on—Each steamer must 
pass to the right of the other, and the pilot who first determines 
to turn gives one short blast of the steam whistle, which must be 
immediately answered by the other pilot. Two short blasts, an- 
swered by other pilot, when first pilot considers it safer to pass 
to the left. Series of short blasts, in rapid succession, signifies 
that the pilot who makes them is in doubt as to the signalsof the 
other pilot, and wishes to have them repeated. One long blast to 
be given within a half mile of a curve or bend, to be answered 
by the pilot of any other steamer within hearing. One long blast 
in a fog signifies that the steamer is under way. Three blasts in 
a fog signify that the steamer is drifting or at anchor. 


SPINDLE BEARINGS.—Brass bearings about 6 parts copper to 1 of 
tin, or harder, are the best for high-speed spindles, and if properly 
fitted and taken care of will last aslong as the machine itself. 


WATER IN Frre Paris.—Where buckets are constantly kept 
about the shop filled with water so as to be ready for emergen- 
cies, the water is apt to become very foul and impure. A few 
drops of carbolic acid in each pail will prevent this. 

Woop MACHINERY, ESTIMATING SIZE OF ENGINE TO DRIVE.— 
J. Richards states that to determine the size of an engine to drive 
wood machines, 3 inches of piston area to each horse power will 
be found sufficient if other conditions are correct. 


HARDENING AND TEMPERING., 


If we heat a piece of cast steel to redness, and plunge it into 
clean water until its temperature is reduced to that of the water, 
the result will be that the steel will be hardened. The degree of 
the hardness will depend upon the quality of the steel, the tem- 
perature to which it was heated, and to a small degree upon the 
temperature of the water in which it was cooled. In any event 
the operation will be termed that of hardening. If we reheat the 
steel, a softening process will accompany the increasing tempera- 
ture, until upon becoming again red-hot it will assume its normal 
softness, and if allowed to cool in the atmosphere the effects of 
the first hardening will remain entirely removed. If, however, 
after the steel is hardened, we polish one of its surfaces and slowly 
reheat it, that surface will assume various colors, beginning with 
a pale yellow, and ending in a blue with a green tinge, each color 
appearing when the steel has attained a definite degree of tem- 
perature ; hence by the appearance of the colors we are informed 
of the temperature of the steel, or, in other words, how far, or to 
what extent, the resoftening has progressed. This chemical fact 
is taken advantage of by the machinist to obtain in steel any re- 
quired degree of hardness less than that of the absolute hardness 
obtained by hardening, and is termed tempering. The tempera- 
tures at which these respective colors will appear are as follows: 


ERE IG VELOW is «ints vc tee vette cee 430° Fahr. 
PEPE WeVCHUW Perse ott oe ee cree Oe 460° ‘“ 
rer TLE CU Aes eee eee rn te erme? 500°“ 
EP EOUTD 1OLe Sep e oma a a ee ee cs ee ds 530° < 
TIATICIPUT POL CUT ate ome ee. eee hy 550°“ 
Melee DEGe. aes nc tered ene e's ts ts a ee B10 ee 
Bere Ne gers tee te een ee Te Na te a3 UU beet 
Bine tinged with green...” ... 02,2. ok eee oe wr Up a 


To say, then, that a piece of steel has been tempered to a straw 
color implies that it was first hardened and then reheated until 
the straw yellow appeared upon it, the temperature having ar- 
rived at 460° Fahr., and that the reheating process was then dis- 
continued. If, then, a number of pieces of steel of the same 
grade be heated to an equal temperature and plunged in water 
until cooled, and are subsequently tempered to the same shade of 
color, they will all possess an equal degree of hardness ; but if 
other pieces of steel of a different quality or grade (this may be 
further specified by saying “containing a different percentage of 
carbon”) be subjected to precisely the same processes, leaving 
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upon them the same temper-color, while this latter batch will be 
uniform in hardness, it will not possess the same degree of hard- 
ness as the pieces of the first batch; hence temper-color may be 
used as proof of equality in the degree of temper in pieces of the 
same steel, but is not indicative of any determinate and uniform 
degree of hardness. In tool-hardening this fact assumes but little 
practical importance, because for tools a special quality of steel, 
termed tool steel, is supplied, which will harden sufficiently to 
give accuracy to the color-test tempering, when heated to any de- 
gree of heat answerable to from a blood-red to a yellow-red, the 
difference of hardness in steel quenched, from either of these de- 
grees of heat, being too small to be of practical moment in all 
tools comparatively inexpensive to make. In tools that are ex- 
pensive it is desirable to give the exact degree of temper which 
experiment has determined as the best. It will be noted that in 
the color-test the shades of yellow alone extend over_a range of 
70° of temperature, and tool-users know that within these 70° lies 
a wide range of hardness ; and when we bear in mind how widely 
different persons will differ as to what is any specified shade or 
tint of color, it will be seen that in the yellows alone there is con- 
siderable room for error if the temperer is simply told the color to 
which a tool is to be hardened. 


THE USE OF THE COLOR-TEMPERING SCALE.—By the use of the 
tempering scale which forms the frontispiece to this book, all 
the above-mentioned liability to error is avoided. This scale is an 
exact fac-simile of a bar of polished steel hardened and then tem- 
pered to all the colors exhibited. In order to discover the best 
practice on tempering, and also to verify the accuracy of the 
colors, copies of the scale were forwarded to a large number of 
prominent tool-manufacturers, with the request that they should 
indicate by marks on the scale the colors to which they tempered 
the various tools which they made specialties of producing. 
From the data thus obtained, and also from the results reached 
by a long and elaborate series of experiments, Mr. Joshua Rose 
has marked the entire scale as now presented, so as to adapt it to 
all classes of tools. The user has only to look for the name of 
the tool which he desires to temper on the scale, and note the 
color opposite the mark, To this color, or to as near an approxi- 
mation to it as possible, the metal being worked must be tem- 
pered. Where special steels are employed, it is possible that 
these marks may need some slight change, as they are here 
adapted to good quality ordinary American tool steel. A little 
experimenting will soon, however, exhibit the amount of varia- 
tion for any particular kind of metal, and this amount is easily 
applied as a correction to the indications here given. 


HINTs ON HEATING THE STEEL.—-In heating steel to harden it, 
there arise many considerations, the principal of which are as 
follows : 

As the steel becomes heated it expands; and if one part be- 
comes hotter than another, it expands more, and the form of the 
steel undergoes the change necessary to accommodate this local 
expansion, and this alteration of shape becomes permanent. In 
work finished and fitted, this is of very great consideration, and, 
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in the case of tools, it often assumes sufficient importance to en- 
tirely destroy their value. If, then, an article has a thin side, it 
requires to be so manipulated in the fire that such side shall not 
become heated in advance of the rest of the body of the metal, or 
it will become locally distorted or warped, because, though there 
exists but little difference in the temperature of the various 
parts, the more solid parts are too strong to give way to permit 
the expansion ; hence the latter is accommodated at the expense 
of form of the weakest part of the article. It does not follow, . 
however, that the part having the smallest sectional area is the 
weakest when in the fire, unless it is as hot es the rest of the 
body. For example, suppose we have an eccentric ring, say half 
an inch thicker on one side than the other, and heated midway 
between the thick and thin sides to a cherry-red; while those 
sides are bareiy red-hot, the part heated to cherry-red will be the 
weakest, and will give way most to accommcdate the expansion, 
because the strength due to its sectional area has been more than 
compensated for by the reduction of strcngth due to its increased 
temperature. The necessity of heating an article according to its 
shape, then, becomes apparent, and it follows that the aim should 
be to heat the article evenly all over, taking care especially that 
the thin parts shall not get hot first. If, then, the steel is heated 
in the open fire, it may be necessary to take it from the fire occa- 
sionally, and ccol it with water, and to so hold it in the fire that 
the thin part is least exposed to the heat. If the article is large’ 
enough the thin part may be covered, or partially so, during the 
first of the heating, by wet ashes. If, however, the article is of 
equal sectional area all over, it is necessary to so turn it in the 
fire as to heat it uniformly all over ; and in either case care should 
be taken not to heat the steel too quickly, unless, indeed, it is de- 
sirable to leave the middle scmewhat softer than the outside, 
so as to have the outside fully hardened and the inside somewhat 
soft. which will leave the steel stronger than if hardened equally 
all through. Sometimes the cutside of an article is heated more 
than the inside, so as to modify the tendency to crack from the 
contraction during the quenching ; for to whatever degree the 
article expands during the heating, it must contract during the 
cooling. Whether the heating be done in the open fire or ina 
heating mixture, it must be done unifcrmly, so that it may often 
be necessary to hold the article, for a time, with the thick part 
only in the melted lead or other heating material ; but in this 
case it should not be held quite still, but raised and lowered grad- 
ually and continuously, to insure even heating. 


EFFECT OF SIZE OF ARTICLE.—The size of an article will often 
be an important element for consideration in heating it, because, 
by heating steel in the open fire, it becomes decarbonized ; and it 
follows that the smaller the article in sectional area, the more 
rapidly this decarbonization takes place. In large bodies of metal 
the decarbonization due to a single heating is not sufficient to 
have much practical significance ; but if a tool requires frequent 
renewal by forging, the constant reheating will seriously impair 
its value; and in any event it is an advantage to maintain the 
quality of the steel at its maximum. 
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To prevent decarbonization, for ordinary work charcoal instead 
of coal is sometimes used ; and where hardening is not done con- 
tinuously it is a good practice, because a few pieces of charcoal 
can be thrown upon the fire and be ready for use at a few minutes’ 
notice. Charcoal should be used for the heating for the forging 
as well as for that for the hardening. Green coal should never 
be used for heating the steel for the hardening, even if it is for 
the forging process ; because while the steel is being well forged 
its quality is maintained, but afterward the deterioration due to 
heating is much more rapid. A coke suitable for heating to 
harden should be made and always kept on hand. To obtain such 
acoke, make a large fire of small soft coal, well wetted and banked 
up upon the fire; and with a round bar make holes for the blast 
to come through. When the gas is burnt out of the interior coal, 
and the outside is well caked, it may be broken up with a bar, so 
that the gas may be burned out of the outside, and then the blast 
may be stopped, and the coke placed away ready for use at a mo- 
ment’s notice. Good blacksmiths always keep a store of this coke 
for use in taking welding heats as well as for hardening processes. 
It is desirable that the article be heated as quickly as possible, so 
as to avoid decarbonization as much as possible. If an article has 
a very weak part, it is necessary to avoid resting that part upon 
the coal or charcoal of the fire; otherwise the weight may bend 
it ; and in heating long, slender pieces, they should bed evenly in 
the fire or furnace, or, when red-hot, the unsupported parts will 
sag. In taking such pieces from the fire, the object is to lift the 
edges vertically, so that the lifting shall not bend them ; and this 
requires considerable skill, because it must be done quickly, or 
parts will get cooled and will warp, as well as not harden so much 
as the hotter parts. 


BURNED STEEL.—The whole value of the temper will be de- 
stroyed if the steel is made too hot and becomes what is known 
as burned. As a general rule unsatisfactory results will be found 
- to have arisen from overheating the steel, for steel may have its 
quality impaired without giving evidence of being what is known 
as burned. 

If a piece of hardened tool steel shows a brightness and crystal- 
line formation under fracture, it has probably been burned ; but 
if the fracture appears dull and even, it has not been burned. 

When a piece of work will be improved by having its exterior 
hardened and tempered, with the interior left softer, it may be 
heated in melted lead, the latter being covered with charcoal to 
prevent its oxidation. It is an excellent plan to heat the steel in 
some flux. The Waltham Watch Company heat their hair-springs 
in melted glass. The Pratt & Whitney Company heat their taps 
in a mixture of equal quantities of cyanide of potash and salt. 
The Morse Twist-Drill Company use a similar mixture. The ob- 
ject of heating in these mixtures is to prevent the loss of carbon 
in the steel, which is of great consequence in small or slight 
articles. 

When a tool requires to be tempered at and near the cutting 
edge only, and it is desirable to leave the other part or parts soft, 
the tempering is performed by heating the steel for some little 
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distance back from the cutting edge, and then immersing the 
cutting edge and about one-half of the rest of the steel, which is 
heated to as high a degree as a red-heat, in the water until it is 
cold ; then withdraw the tool, and brighten the surface which has 
been immersed, by rubbing it with a piece of soft stone (such as a 
piece of a worn-out grindstone) or a piece of coarse emery cloth, 
the object of brightening the surface being to cause the colors to 
show themselves distinctly, to indicate the state of the steel. 
The instant this operation has been performed the brightened 
surface should be lightly brushed by switching the finger rapidly 
over it; for unless this is done the colors appearing will be false 
colors, as will be found by neglecting this latter operation, in 
which case the steel after quenching will be of one color, and, if 
then wiped, will appear of a different hue. A piece of waste or 
other material may of course be used in place of the hand. The 
heat of that part of the tool which has not been immersed will 
become imparted to that part which was hardened, and, by the 
deepening of the colors, denote the point of time at which it is 
necessary to again immerse the tool and quench it altogether 
cold. 


HINTS ON DIPPING THE STEEL.—We now come to the cooling 
or quenching, which requires as much skill as the heating to pre- 
vent warping and cracking, and to straighten the article as much 
as possible during the cooling process. The cooling should be 
performed with a view to prevent the contraction of the metal 
from warping the weaker parts ; and to aid this, those parts are 
sometimes made a little hotter than the more solid parts of the 
article, the extra heat required to be extracted compensating in 
some degree for the diminution of sectional area from which the 
heat must be extracted. Water for cooling must be kept clean, 
and in that case it becomes better from use. It may be kept 
heated to about 100° Fahr., which will diminish the risk of hav- 
ing the article crack. Cracking occurs from the weaker parts 
having to give way to suit the contraction of other parts, and 
usually takes place in the sharp corners or necks of the articles, 
or through the weakest section: hence, in articles found to be 
liable to crack, such corners are made as rounded as possible. If 
the water is very cold, and the heat is hence extracted very 
rapidly from the outside, the liability to crack is increased ; and 
in many cases the water is heated to nearly the boiling point, so 
as to retard the extraction of the heat. Since, however, the 
hardening of the steel] is due to the rapid extraction of its heat, 
increasing the temperature of the water diminishes the hardness 
of the steel, and it is necessary to counteract this effect as far as 
possible, which is done by adding salt to the water, the steel 
hardening more thoroughly in the saline mixture. All articles 
that are straight or of the proper form when leaving the fire 
should be dipped vertically, and lowered steadily into the water ; 
and if of weak section or liable to crack or warp, they should be 
held, quite still, low down in the water until cooled quite through 
to the temperature of the water. If the article is taken from the 
water too soon, it will crack ; and this is a common occurrence, 
the cracking often being accompanied by a sharp, audible “ click.” 
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Pieces of sheet form should be dipped edgeways, the length of 
the article lying horizontally and the article lowered vertically 
and held quite still, because, by moving it laterally, the advancing 
side becomes cooled the quickest, and warping and cracking may 
ensue. When, however, the dipping process is performed with 
a view to leave sufficient heat in the body of the article to lower 
or temper the part dipped, the method of procedure is slightly 
varied, as will be explained in examples. 

The operation of the first dipping requires some little judgment 
and care ; for if the tool is dipped a certain distance, and held in 
that position without being moved till the end dipped is cold, and 
the tempering process is proceeded with, the colors from yellow 
to green will appear in a narrow band, and it will be impossible 
to directly perceive when the cutting edge is at the exact shade 
of color required ; then, again, the breadth of metal of any one 
degree of color will be so small that once grinding the tool will 
remove it and give us a cutting edge having a different degree of 
temper or of hardness. The first dipping should be performed 
thus : Lower the tool vertically into the water to about one-third 
of the distance to which it is red-hot, hold it still for about suffi- 
cient time to cool the end immersed, then suddenly plunge it an- 
other third of the distance to which it is heated red, and with- 
draw it before it has had time to become more than half cooled. 
By this means the body of metal betwcen the cutting edge and 
the part behind, which is still red-hot, will be sufficiently long 
to cause the variation in the temperature of the tool end to be 
extended in a broad band, so that the band of yellow will ex- 
tend some little distance before it deepens into a red; hence it 
will be easy to ascertain when the precise degree of color and of 
temper is obtained, when the tcol may be entirely quenched. A 
further advantage to the credit of this plan of dipping is that the 
required degree of hardness will vary but very little in conse- 
quence of grinding the tcol ; and if the cperation is carefully per- 
formed, the tool can be so tempered that, by the time the tool has 
lost the required degree of temper from being ground back, it will 
also require reforging or reforming. 

The distance a tool requires to be heated and dipped at the first 
dipping, and the distance to which the transient dipping should 
be performed, vary so much with the substance of the metal that 
no rule can be given more than to say that the heating should be 
to a red-heat for a distance of about three times the diameter of 
the steel. 

A great deal of the cracking occurring during hardening arises 
from improper dipping. 

Cylindrical or square bar pieces should be dipped endwise. 

Blades should be dipped vertically and edgewise, with the 
length of the blade horizontal. 

The steel should be lowered vertically in the water, and for 
hardening should be held quite stild near the bottom of the tank. 

The thick side should enter the water first. 

The water should be heated to prevent liability to crack; a 
difference of 40° or 50° makes no practical difference in the effect- 
iveness of the quenching water, providing its temperature is at 
least 20° above the freezing point. 
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Soft water is better for tempering than hard water, and the 
water improves by age, providing it is kept clean, which is an im- 
portant element. / 

Water at 200° will harden, and will reduce the liability of the 
work to crack, but it should contain onc pound of salt per gallon 
in solution, 
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TESTING THE STRENGTH OF MATERIALS 


BY PROF. R. H. THURSTON. 


THE engraving which accompanies this article illustrates a 
very convenient, yet quite accurate, method of determining the 
streneth of materials, which has been devised by the writer. 
The test-piece is made by cutting, from the piece of metal 
of which the strength is to be determined, a piece about 3 in. 


TESTING METALS, 


long and 1 in. square. At the middle of its length, a part is 
turned cylindrical in form and 1 in. long, with a diameter of 4 in. 
if of iron, or 2 in. if the metal is steel. The test-piece thus made 
is fastened in the vise, as shown in the engraving, and a long- 
bandled wrench is attached to the projecting head. A spring- 
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balance is secured to the end of this wrench, and the experimen- 
ter twists off the head by pulling on this spring-balance, as seen 
in the illustration, The balance should be capable of indicating 
weights of fifty pounas or more. By simply painting the scale 
of the balance with white-lead, or smearing it with tallow, and 
by springing the pointer so that it will touch the surface, a re- 
cording apparatus may be improvised which will indicate the 
maximum strain reached during the test. 

In testing, the experimenter pulls steadily on the balance, gra- 
dually increasing the force exerted, and watching carefully, and 
noting the action of, the test-piece and the balance, until fracture 
occurs. A resistance, which is apparently quite unyielding, is 
felt at first ; this is suddenly observed to be succeeded by a grad- 
ually increasing distortion of the test-piece, accompanied by an 
increasing resistance, up to the point of the commencement of 
rupture. From the Jatter point, the resistance becomes less and 
less, finally ceasing when the test piece falls apart. By conduct- 
ing the operation very carefully, and noting resistances very accu- 
rately, all of the following important points may be determined : 

The limit of elasticity is the point at which the yielding first 
commences. Note the reading of the balance at this point and 
the angle of distortion. The last quantity is the measure of the 
stiffness of the metal. The most rigid pieces are, of course, those 
which yield the least with a given amount of force. After the 
piece has been twisted so far as to have taken a set, the pull may 
be relaxed, and the distance which the piece springs back is to be 
noted. The elasticity of the metal is measured by this recoil. 
The ductility of the metal is measured by the extent of yielding 
which occurs before fracture takes place. The resilicnce of the 
metal—which is the name given its power of resisting shock—is 
very closely proportioned to its strength multiplied by its ductili- 
ty. Therefore, to ascertain what blow would be resisted by it 
without its taking a set, it is simply necessary to multiply the re- 
sistance at the limit of elasticity by the amount of distortion ob- 
served within the elastic limit. The homogeneity of the material 
is indicated by the smoothness and regularity with which the 
metal changes in its power of resistance as the deformation pro- 
gresses. 

In making such a series of experiments, it is usually found 
best to first select a well-known and good brand of the kind of 
metal which it is proposed to test, and, by a set of experiments 
on test-pieces cut from it, to determine what, with the particular 
arrangement of apparatus chosen, is the resistance registered by 
the balance, and what are the characteristics of the metal as 
shown by the method here described. By a careful comparison 
of the behavior of the metal of which the quality is desired to be 
learned with this standard set of samples, the operator soon 
learns to judge quickly and accurately of the value of his mate- 
rial for any specified purpose. 

As the tensile strength of a metal is usually very closely pro- 
portional to the resistance to torsion, this also enables a very sa- 
tisfactory determination of the value of the metal for resisting 
tension to be obtained. In the autographic recording machine, 
built by the Mechanical Laboratory of the Stevens Institute of 
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Technology, these results are permanently inscribed upon a sheet 
of profile-paper, the pencil of the apparatus writing a diagram or 
curve which is a record of all the circumstances modifying the re- 
sisting power of the metal while under test. The rule being ap- 
plied, the*torsional, and approximately the tensile, resistance is 
read off at a glance, and the position of the elastic limit, the ho- 
mogeneousness, the elasticity, the stiffness, the ductility, the 
resilience, are all found fully indicated by the diagram, and can 
be, at any subsequent period, shown by means of this automati- 
cally produced record. On these records, the tensile resistance is 
found to be about 25,000 pounds per square inch for each inch in 
height of the diagram. 

The peculiar method of fracture here adopted is well adapted 
to exhibit in the surfaces of the break any peculiarity of the 
metal. If homogeneous, it will show a uniform and characteris- 
tic fracture ; if seamy, it will be found to have cracks extending 
Spirally around it ; if of cast-iron, the character of the ruptured 
surfaces will at once reveal to the experienced eye whether the 
metal is fine or coarse grained, a dark foundry or a light forge 
iron, and whether of close or open texture. If of steel, it will be 
readily seen whether it is ‘‘ high” or ‘‘ low,” whether tool steel 
or of the machinery grade. Whatever the character of the ma- 
» terial, the eye, experienced in such kinds of observation, will at 
once detect it, while the record of the experiment, or the “ strain- 
diagram,” will give the exact data of resistances, and will be a 
check upon the judgment thus formed. 
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CONDENSERS, Gain from the application of, to steam-engines.— 
In the early days of the steam-engine, very low pressure was or- 
dinarily employed for engines with condensers, while, on the con- 
trary, what was considered a very high pressure was adopted for 
engines that exhausted into the atmosphere. Hence arose the 
terms high and low pressure engines, the former being engines 
with, and the latter without, condensers. At present, a high 
pressure of steam is ordinarily carried in both kinds of engines, 
so that the terms do not describe the two varieties as well as 
formerly. Many engineers prefer to class engines as condensing 
and non-condensing, rather than as high and low pressure ; and 
this classification is generally considered the more correct of the 
two. One who regards economy puts in a condensing engine, 
if he has plenty of water in the locality ; and many old non-con- 
densing engines are being fitted with condensers, under the more 
enlightened engineering practice of the present time. 

It may be fairly assumed that a non-condensing engine has, on 
an average, at least 2 lbs. per square inch back pressure on the 
piston By the application of a condenser, it might be expected 
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that there would be a negative pressure of 10 1 i 
@ would be imy /) , 


the back of the piston, so that the piston press 
creased by 12 1bs. In this assumption, an allow 
the power required to work the air-pump, and the 
posed to be at least 75 horse-power. [or an engine s 
this, it would be better to allow an increase in the positive 
of not more than 10 lbs. per square inch. As the condensé?y 
decreasing the back pressure on the piston, adds just as much to 
the positive pressure, it is plain that a lower pressure of steam 
can be used, or the steam may be cut off at an earlier point of the 
stroke. ‘The gain in either case can be approximately calculated. 
If the gain in positive pressure produced by the reduction in 
back pressure be multiplied by 100, and divided by the mean ef- 
fective pressure on the piston, it will give the percentage of gain 
in pressure due to the condenser. 

Thus, if the mean effective pressure on the piston is 3) lbs. per 
square inch, the gain in pressure will be 100 times 12, or 1200, 
divided by 30, which is 40 per cent. Now suppose that before 
the condenser was attached, the steam was cut off in the cylin- 
der at half stroke ; under the new conditions the required mean 
effective pressure can be obtained with a lower boiler pressure 
than before. Wefore the condenser was in use, it would be ne- 
cessary to maintain a pressure in the boiler of about 58 lbs. per 
square inch by gauge, to give a mean effective pressure of 30 lbs. 
on the piston ; while with an increase of 12 lbs. in the effective 
pressure, by the application of the condenser, a boiler pressure of 
about 39 lbs. would suffice. As the weight of steam per cubic 
foot at 58 lbs. pressure is 0.17481 lbs., and only 0.182 lbs. at 39 
lbs. pressure, there would be a saving of about 24.5 per cent in 
the amount of steam required to run the engine. Instead of re- 
ducing the steam pressure after attaching a condenser to an en- 
gine, it might be better to maintain the same pressure in the 
boiler, and cut off the steam at an earlier part of the stroke. In 
the case under consideration, the increase in 12 lbs. of the effec- 
tive pressure would permit of closing the steam port a little be- 
fore the completion of one third of the stroke; and supposing 
that the clearance space in the cylinder amounts to 5 per cent of 
the capacity of the cylinder, the quantities of steam required per 
stroke, before and after the use of the condenser, would bein the 
ratio of 550 to 363, so that there would be a saving of 34 per 
cent. 

The example given represents a case in ordinary practice. By 
varying the data, of course a greater or less amount of saving 
would result ; but with an engine in good condition, it is gene- 
rally safe to estimate that a saving from 20 to 25 per cent of the 
amount of steam used, and, consequently, of the consumption of 
coal, will be realized by the application of a condenser. Indeed, 
it is not unusual for manufacturers to guarantee this amount of 
saving, in converting a non-condensing into a condensing engine. 

B 


Corron MACHINERY, Power required to drive.—The following 
are fair approximate rules: Cotton openers, 1 horse-power per 
1000 lbs. cotton delivered. Cotton pickers, 3 horse-power per 
1000 ibs, cotton delivered. Cotton cards, 4; horse-power per Ib, 
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cotton delivered per day, and, at 125 revolutions per minute, 0.124 
horse-power. Cotton cards, best practice, z~y horse-power per 
revolution per minute. Railway heads, breakers, 1 horse-power 
per each 10 yards per minute. Railway heads, finishers, 0.001 
horse-power per revolution per minute. 'Drawing-frames, 0.002 
horse-power per revolution per minute. Spindles, 0.005 horse- 
power per spindle per 1000 revolutions. Damp weather adds 
10 or 12 per cent ; methods of banding may make equally great 
variations. Looms require from 0.1 to 0.25 horse-power each. 
Pickers take 4 to 6 horse-power. Cloth shears from 8 to 4 horse- 


power. 


CYLINDERS, Balancing heavy.—The cylinder, being keyed upon 
its axle as it is intended to run, is lifted by a tackle or crane, and 
lowered so that each of its journals rests upon a stout steel 
straight-edge placed so that its upper surface is exactly level and 
parallel with its fellow. These straight-edges should not only be 
so rigid as to suffer no sensible deflection from the weight of the 
cylinder, but they should be very hard and smooth, and great 
care should be taken to keep them free from indentations. The 
journals of the cylinder must also be round and polished. The 
cylinder can now be loaded on its lighter side, or vice versa, until 
it will remain perfectly motionless when stopped in any part of 
its revolution. 


CYLINDERS, LocoMOTIVE, Placing in line.--To test the ac- 
curacy of the work after the bed-piece has been permanently fixed 
to the boiler, clamp a cylinder to its seat on the bed-piece, and fit 
a wooden cross (with a pin-hole through its centre) to the bore of 
the cylinder at its front end ; then pass a fine strong line through 
the hole, and extend it back so that it shall occupy a point ex- 
actly at the intersection of the central line of the driver-axle 
with the vertical plane of motion of tue centre of the crank-pin 
and connecting-rod ; draw the line taut and fasten it in this posi- 
tion; then apply callipers or a gauge at the rear end of the cylin- 
der, between the surface of the bore and the line, above and be- 
low and right and left of the line; and if the cylinder is in line, 
the four distances will of course be exactly the samc. It is essen- 
tial that the two horizontal distances should coincide exactly, and 
that the central lines of tlhe two cylinders of a locomotive should 
be exactly parallel with each other, but for obvious reasons the 
exact coincidence of the two vertical distances is not essential to 
the efficiency or correct working of the engine. 

Instead of a wooden cross, as above mentioned, a more conye- 
nient instrument, made of metal, may be provided, consisting of 
four bevel gears, A, which serve also as nuts, which work iour 
sockets, B, with threads cut on their inner ends, all neatly fitted 
to a light casting, E, having a fine central hole for the line, as 
shown. A central gear, C, works the four gears, of course all at 
the same time. Several sets of steel rods, D, may be provided if 
necessary, of different lengths, and thus render the instrument 
universal in its application, each set of rods serving for cylinders 
varying two inches, more or less, in the diameters of their bores. 

To determine whether a cylinder of an old engine is in line: 
Remove the front head of the cylinder, the piston, the stuffing: 
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box gland, and the cross-head ; apply the cross and line, as above 
directed, extending the line through the piston-rod hole in the 
rear head to a point exactly central with the crank-pin when the 
crank is at its dead point ; draw the line taut, and, if the cylinder 
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is correctly in range, the line will occupy a central position in the 
stuffing-box, which may be determined as before directed. If the 
cross-head guides are parallel with the line, both vertically and 
laterally, they are also correct. 


CYLINDERS, Thick.—Thick cylinders are those in which the 
thickness is considerable in comparison with the internal diame- 
ter. To find the bursting pressure of a thick cylinder, take the pro- 
duct of (1) the tenacity of the material in pounds per square inch, 
and (2) the thickness of the cylinder in inches, and divide the pro- 
duct by the sum of (1) the thickness in inches, and (2) the internal 
radius of the cylinder in inches. Thus a cylinder with an internal 
radius of 4 inches, and a thickness of 5 inches, if made of cast- 
iron having a tensile strength of 16,000 Ibs. per square inch, has 
a bursting pressure of 8888.9 Ibs., this being the product of 
16,000 and 5, divided by the sum of 4 and 6. B. 


ENGINEER, Duties of the.—The ordinary daily duties of an en- 
gineer are as follows : On coming in the morning, he should first 
ascertain the amount of water in the boiler; and, if that is ali 
right, proceed to raise steam, either cleaning and spreading the 
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fire, if it has been banked, or making it up, if it has been hauled. 
A fire is kindled in the boiler in essentially the same manner as 
in a stove, wood and shavings first being ignited, and then cover- 
ed with coal. In starting the fire, it is a good plan to cover the 
back of the grate with coal, to prevent the passage of cold air 
through the tubes. In getting up steam, the safety-valve should 
be raised a little, to permit the escape of air from the boiler. 
Having got the fire under way, the engineer should wipe off the 
engine, fill the oil-cups, and make any adjustments that may be 
necessary, such as tightening keys and screwing up joints or 
glands of stuffing-boxes, and should see that the cylinder-cocks 
are open. When steam is raised, he should open the stop-valve 
and start the engine ; after which, if a part of his duty is to at- 
tend to the shafting, he should examine and oil it. Then he 
should get out the ashes, provide a supply of coal, and screen it, 
if necessary, and proceed to make every thing tidy around the en- 
gine and boiler. ‘Throughout the day, he should keep a watchful 
eye on the fire, the water, the steam, and the engine. In manag- 
ing the fire, care should be taken to have the furnace-door open 
as little as possible ; and, if steam is formed too rapidly, the fire 
should be regulated by closing the damper and ash-pit doors. In 
regulating the height of the water, it is a good plan to keep a 
steady feed, and main:ain the height constant. If it is found 
that the water is falling, the engineer should discover whether it 
is caused by a leak, or by the refusal of the pump to work. He 
can tell whether the pump is working by the sound of the check- 
valve falling after each stroke, or by feeling the feed-pipe or 
check-valve. A pump will not feed when the temperature of the 
water is very high, unless it is specially adapted for pumping hot 
water ; and if it refuses to work from this cause, the temperature 
of the water should be reduced. A pump will not deliver water 
if the proper valves are not opened, if its passages are choked, or 
if its packing is defective. It would be necessary to examine the 
pump at once, and endeavor to discover and remedy the difficulty. 
If the water falls in the boiler on account of a leak, it can some- 
times be temporarily repaired with a plug, or the pump can be 
run faster, so as to keep up the water until stopping-time. If 
this is not possible, the fire should be hauled, and the engine al- 
lowed to run as long as there is sufficient steam-pressure. In case 
the engineer finds that the pump is not feeding, and he has a fair 
supply of water in the boiler, he should at once examine the pump, 
and endeavor to remedy the trouble without stopping the engine. 
If he does not succeed, however, before the water falls below thie 
level of the lowest gauge-cock, he should haul the fire, and let the 
engine run as long as the steam-pressure is sufficient If he has 
been called away from the boiler, and on his return finds that the 
water is below the level of the lower gauge-cock, he should imme- — 
diately ascertain the steam-pressure, and if it is rising rapidly he 
should haul the fire at once. If the steam-pressure is about the 
same as usual, he should examine the pump ; and if it is not de- 
livering water, he should haul the fire. If the pump is feeding, 
he may run it faster, watching the steam-gauge carefully. If 
the pressure does not fall, he should stop the pump and haul the 
fire. In any case the engine should not be stopped until the steam- 
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pressure is considerably reduced. The engineer should be very 
particular, on finding the water low, to examine the steam-gauge 
at once ; and if the pressure is unusually high, he should haul 
the fire without delay. 

A boiler foams or primes either because it has insufficient 
steam room, or on account of dirt or grease in the boiler or the 
feed-water. The trouble is often experienced with new boilers, 
and disappears when they become clean. Priming is dangerous, 
if much water is carried over with the steam, as it is difficult to 
maintain the water-level constant, and the engine is liable to be 
broken by the water in the cylinders. If the trouble is caused 
by insufficient steam-room, it can sometimes be partially over- 
come by increasing the steam pressure, and throttling it’ down to 
the ordinary working pressure in the cylinder ; but the only ef- 
fectual way is to provide more steam-room. If the priming is 
due to dirt or grease in the boiler, the engineer should blow off 
frequently, and clean the boiler every few days. In blowing off, 
it is well to raise the water-level in the boiler by putting on a 
strong feed, and then blow down below the level that is ordi- 
narily maintained. It is very often the case that the water-level 
is higher when the engine is running than it is when none of 
the steam is being used. The engineer should ascertain how 
much higher the water rises in such a case, so as to have a pro- 
per quantity of water when the engine is stopped. b. 


ENGINE for a row-boat.—For an ordinary Whitehall row-boat, 
18 feet long, to run at a speed of 8 miles per hour, the engine 
should have two cylinders, 2 in. diameter and 3 in. stroke ; tubular 
boiler, 24 to 28 inches in diameter, 4 feet high ; propeller, 22 to 
24 inches in diameter, with 3 feet pitch. 


ENGINES AND BOILERS, Small.—By the aid of the accompany- 
ing table, the effective horse-power (that available for useful 
work) of small engines can be approximately determined, The 
table is designed for non-condensing engines, with cylinders up 
to 6 inches in diameter, and for piston-speeds up to 400 feet a mi- 
nute ; the connection of the engine with the boiler being sup- 
posed to be tolerably direct, the ports and pipes being of sufficient 
sizes, and the steam-valve closing when the piston has made 
three quarters of the stroke. As the table is designed for average 
conditions, it is evident that it will give results that are too large 
in’some cases, and too small in others. 

I.—To find the horse-power of an engine corresponding to a given 
diameter of cylinder, length of stroke, number of revolutions per 
minute, and pressure of steam in the boiler. (1) Multiply the 
length of strokein inches by the number of revolutions per minute, 
and divide the product by 6. The result is the piston-speed in 
feet per minute. (2) Find the number in the table the nearest 
to the given steam-pressure and calculated piston-speed, and 
multiply it by 0.7854 times the square of the diameter of tle pis- 
ton in inches. Jvample: An engine has a cylinder 2 inches in 
diameter, and a length of stroke of 2 inches. It makes 400 revo- 
lutions a minute, and the boiler-pressure is 50 pounds per square 
inch. Ans.: Twice 400 is 800. 800 divided by Gis 133}, the piston- 
speed in feet per minute. (3) The nearest piston-speed in table 
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is 130 feet, and the number in table corresponding to speed of 100 
and pressure of 50, is 0.074 ; the number for speed of 80 and same 
pressure is 0.022 ; required number is sum of 0.074 and 0.022, or 
(0.096, corresponding to speed of 180 and pressure of 50. “The pro- 
duct of 4 and 0.7854 is 3.1416, and the product of 0.095 and 
3.1416, or the required horse-power, is 0.3--. 

TI.—Diameter in inches of cylinder required for a given horse- 
power, piston- speed, and boiler-pressure. (1) Find in the table the 
number nearest to the given piston-speed and steam-pressure. (2) 
Multiply the number obtained in (1) by 0.7854. (8) Divide the 
given horse-power by the quantity obtained in (2). (4) Take the 
square root of the quantity obtained in (8). 

Example.—What should be the diameter of cylinder of an 
engine developing 2 horse-power, with a piston-speed of 150 
feet a minute, and a boiler-pressure of 100 pounds per square 
inch? (1) The number from the table is the sum of 0.161 and 
0.081, or 0.242. (2) The product of 0.242 and 0.7854 is 0.1900668. 
(3) The quotient of 2 divided by 0.1900668, is about 10.5226 (4) 
The square root of 10.5226 is 3.244, or about 3} inches, the re- 
quired diameter of cylinder. 

IT1.—The number of pounds of water required to be evaporated per 
hour for each horse-power exerted, and for various botler-pressurcs, 
muy be approximately estimated from tie accompanying table. 


Pressure of Pounds of Pressure of Pounds of 
steam in water per steam in water per 
boiler by effective boiler by effective 

gauge. horse-power gauge. horse-power 
per hour, per hour, 
of SME Peace ie ee RA 118 eee Nemtcs acts 75 
BP ihn AB ote 6,200: dunk 111 1 ieee a oy shah pdb etpe set: 71 
NE EES ree 105 SPAN oe wa mene ee «ee 68 
Na. cinin woe aga 48 100 gE es yn Ey Sa tal td eta 65 
to 3 GPS SNE AD reg i 93 100 63 
LRT SR Si ON Ne 84 BEE ateleni EL B og st Rad 61 
REE: Se Ser 79 thee eeaNey ee erereNee 58 


It is convenient, in calculations of the amount of water evapo- 
rated at various pressures and from various temperatures of feed, 
‘to reduce them to a common standard, namely, the equivalent 
amounts that would be changed into steam of atmospheric pres- 
sure, if the temperature of feed was 212° Fahrenheit; or, as it is 
commonly called, to evaporation ‘‘from and at 212°.” Two 
tables are appended, for the purpose of facilitating this reduction. 
The second table is taken from Professor Rankine’s ‘‘ Treatise 
on the Steam-Engine.” 


Pressure and Temperature of Steam. 


Pressure Temperature Pressure Temperature 
by gauge. Fahrenheit. by gauge. Fahrenheit. 
0 sea srndam hes OR kG oe on, 4150s ie 307° 
BARES th tee cs keh he 239° ei et hae ats's) «oj Bd score 316° 
ee css «eee ess ass 250° 80 324° 
PARI So's = hn Hole at 274° 90 331° 
ARN ie dies AT dds & ke ate 287° ALL Bo Renae en 338° 
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Pressure Temperature Pressure Temperature 

by gauge. Fahrenheit. by gauge. Fahrenheit. 
TOOL tecke. Sartteueh ke eeoOU A FO kes cosjucs » CD Eee ee 
D002. co. Be eG 180 6 62s! Sae si 
140350, ate ee Bro 190 act Bee ei ee eee 
1500 eo ian cove Oe DOO. 22. cntl @ sew lde eee ee 


160 2.00.2. 385 ee eo val 
Factors of Evaporation. 


Tempe- Temperature of the feed-water. 

rature 

of the : 

steam, | 32° | 50° 68° | &6° | 104° | 122° | 140° | 158° | 176° | 194° | 212° 
212°... 1.19, 1.17 1.15, 1.13) 1.11 | 1.10 | 1.08 | 1.06 | 1.04 | 1.02 | 1.00 
230°... 1.20; 1.48 1.16, 1.14) 1.12 | 1.10 | 1.08 | 1.06 | 1.04 | 1.02 | 1.01 
248° Faia: 1.20) 1.18; 1.16) 1.14! 1.13 | 1.11 | 1.09 | 1.07 | 1.05 | 1.08 | 1.01 
266°:.... 1.21) 1.19, 1.17) 1.15) 1.18 | 1.11 | 1.09 | 1.07 | 1:06 | 1.04 11.02 
284° 1.21) 1.20, 1.18) 1.16, 1.14 | 1.12 | 1.10 | 1.08 | 1.06 | 1.04 | 1.02 
802°..... 1.22; 1.20) 1.18; 1.16) 1.14 | 1.12 ) 1.11 | 1.09 | 1.07 | 1.05 | 1.08 
py | Ae 1.22) 1.21) 1.19) 1.17) 1.15 | 1.13 | 1.11 | 1.09 | 1.07 | 1.05 | 1,03 
OOO 16 alee 1.23; 1.21) 1.19; 1.17) 1.15 | 1.14 | 1.12 | 1.10 | 1.08 | 1.06 | 1.04 
Ba Ta 1.23) 1.22) 1.20) 1.18) 1.16 | 1.14 | 1.12 | 1.10 | 1.08 | 1.06 | 1.04 
TAS. nae 1.24) 1.222) 1.20)01.18) 1.00) 42154 0.18 | 1114 1209 ete ae 
Suse ater 1.24) 1.23) 1.21) 1.19 1.17 | 1.15 | 1.138 | 1.1L | 1.09 | 1.07. | 1.06 
410° 1.25) 1.23) 1.22' 1.20, 1.18 | 1.16 | 1.24 | 1.12 | 1.10 | 1.08 | 1.06 


| 


To illustrate the use of the tables, suppose an engine of 6 
horse-power is supplied with steam at a pressure of 50 pounds 
per square inch, and that the temperature of the feed-water sup- 
plied to the boiler 13 160°. It is required to find how much water 
must be evaporated per hour ‘‘ from and at 212°” for the engine. 
The temperature of steam having a pressure of 50 pounds is 298°. 
In the table of ‘‘ Factors of Evaporation,” the factor correspond- 
ing toa steam temperature of 302° and a feed temperature of 158° 
(which are the numbers in the table nearest to the given ones), 
is 1.09. Now this engine requires an evaporation of 6 times 79, 
or 474 pounds of water per hour, at a pressure of 50 pounds, or 
an equivalent evaporation ‘‘ from and at 212°” of 1.09 times 474, | 
which is equal to 516.66 pounds. 

IV.—To find the proportions suitable for a boiler which ts to have 
a given evaporation. (a) To ascertain the grate-surface in square 
jet: Divide the number of pounds of water to be evaporated per 
hour, from and at 212°, by 75, for cylinder boilers; by 77, for flue 
boilers ; by 78, for tubular boilers ; by 80, for locomotive and ver- 
tical boilers. 

Exampie.—Suppose that a cylinder boiler is to be proportioned 
for an evaporation of 500 lbs. of water per hour, at a pressure of 
75 lbs., the temperature of the feed-water being 80°. The equiva- 
lent evaporation will be 1.17 times 500, or 585 lbs., and the grate- 
surface 585 divided by 75, or 7-3; square feet. 

(b) To ascertain the heating surface in square feet : Multiply the 
grate-surface by 11, for cylinder boilers; by 17, for flue boilers ; 
by 80, for tubular, locomotive, and vertical boilers. (c) Zo ascer- 
tain the cross-section of flues or tubes in square feet: Multiply the 
grate-surface by 0.134. This is an average value for good practice, 
and it can be varied between the limits of 0.125 and 0.148, as may 
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be most convenient. (d) To ascertain the length of boiler : Cylin- 
der boilers should be from 10 to 12 times the diameter ; flue 
boilers jrom 5 to 6 times the diameter; tubular boilers, and the 
shells of Jocomotive and vertical boilers, from 3 to 34 times the 
diameter. There is very great variation from these figures in 
practice ; but the numbers given above represent the most gene- 
ral limits, so far as they can conveniently be classified. 

Faxample.—W hat are the dimensions of a tubular boiler for an 
engine that is to develop 44 horse-power, with a steam- pressure of 
100 Ibs., the temperature of the feed-water being 160°? > 

The equivalent evaporation required per horse-power per hour 
is 1.1 times 63, or 695%; lbs. The total equivalent evaporation is 
41 times 695%, or Rbaut 312 lbs. Hence the grate-surface, being 
the quotient arising from dividing 312 by 78, is 4 square feet. 
The heating surface is 50 times 4, or 120 square feet. The cross- 
section of the tubes should be about 0.536 square feet (4 times 
0.134), it should vary between the limits of 0.5 (4 times 0.125) 
and 0.572 (4 times 0.143) square feet. 

While the rules reiating to engines given above are generally 
only applicable for cases ‘within the limits mentioned at the be- 
ginning of this article, those for the proportions of boilers give 
safe average values for‘the majority of cases that are met with 
in practice. B. 


ENGINES, Derangements of.—These are hot bearings, loose 
keys, and leaky joints. If a bearing heats continually, when 
properly adjusted and well lubricated, it is too small. Some- 
times bearings heat on account of dirt or grit, because they are 
set up too tightly, or are out of line. A hot bearing can often be 
cooled without stopping the engine, by mixing sulphur or black- 
lead with the oil, or by turning on a stream of water from a 
hose. Ifa joint blows out it can sometimes be wedged, so that 
the engine can be run until stopping time. An engineer should 
exercise all his ingenuity to overcome a difficulty without stop- 
ping the engine, except in cases where it would be dangerous to 
continue to run. If keys or bolts become loose, it will generally 
be indicated by a thump in the engine. ‘To prevent the freezing of 
pipes and connections in expesed situations, they should either be 
thoroughly drained, or gee water should be kept circulating in 
them. B. 


ExuaAvust STEAM.—This should not be discharged into a brick 
chimney. It is liable to disintegrate the mortar and destroy the 
chimney. 

STEAM-ENGINEGOVERNORS.—The ordinary pendulum governor 
consists of a vertical spindle,which is made to revolve by suitable 
mechanism, and carries, on opposite sides, a pair of arms, to 
which heavy weights are attached, forming revolving pendulums, 
which vary their positions at different speeds. ‘The simplest 
form of construction is shown in Fig. 1, A B being the revolv- 
ing spindle, E and D the weights, secured to the spindle by rods 
jointed at G. Several positions of the balls are shown, corre- 
sponding to different speeds of rotation. In any of these posi 
tions, the vertical distance, as G F, of the point of suspension, G, 
above the centres of the balls, is called the height of the governor, 


89 ENGINEERING. 


and it can be found for any case by dividing 82,508 by the 
square of the number of revolutions per minute. For instance, 
if a governor makes 100 revolutions per minute, running with- 
out friction or other resistance, the vertical distance of the cen- 
tres of the balls below the point of suspension would be 32,508 
divided by 10,009 (the square of 100), or about 3} inches. A table 
is added, showing the heights corresponding to various speeds. 


Table. 


Revolutions Height in Revolutions Height in 

per minute. inches. per minute. inches. 

LOC eee oe eee 352.08 yal hs Pe een 0.4646 

DOr oe, See ee 88.02 BUG eee ates 0.3912 

NP eats fee ts ee 39.12 at appt Py. oA 0.28738 

FN Bas os Sie ae QA 22.01 AOD. ale aot 0.2201 

OV Gaia Ad, 14.08 450.12 (Sea 0.1789 

GOT Pea Te ¢ 9.78 HOO Ae. 0.1408 

TUR. ek Dee 7.184 HOO Puls wee 0.1164 

OO}Eey Srl eae we 5.501 GOGr a2 TI 2 0.0978 
SOR: Sakae. < Gee 4.347 650608. 15e44.. 0.08333 
100, Sas; MARES 3.521 1002 ai eee 0.07184 
‘1265 teers. Ba 2.253 {OUR A2 bare. 0.06259 
150. 02 ee 1.564 SOO}euUR eS os 0.05591 
Tice Sees. 1.150 BhO4 ey ees. 0.04873 
ZOO Pes Ae, .. 0.8809 SOO Cs Fie oe 0.04347 
OO, SUe the wee 0.6955 O50 0) 28 ews. 0.03901 


ROUs capt he 0.5638 LOU Sern as 0.08521 
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In practice, the pendulum governor is generally constructed 
somewhat as represented in Fig. 2, being connected to the con- 
trolling mechanism by short levers, so that a slight change in the 
position of the balls will move the regulator considerably. In 
estimating the height of the balls of such a governor, it is to be 
measured from E, where the centre lines of the arms produced 
cut the centre of the spindle. 

When a governor acts on the controlling mechanism of an en- 
gine, it encounters some resistance. ‘There is also some friction 
of the moving parts, and a weight is sometimes added, either 
sliding on the spindle or connected to the spindle by a lever, in 
order to make the governor more sensitive. All these things in. 
fluence the height of the governor. In a well-made instrument 
the friction is insignificant, and need not be regarded, but allow- 
ances must be made for the resistance, and the weight, if any is 
attached. Find how many pounds of force are required to move 
the controlling mechanism of the engine, and find the weight 


of the balls and of the attached weight, in pounds. Next de- 
termine how far the controlling mechanism is moved, and the 
attached weight raised or lowered, for a given change in the 
height of the governor balls. Divide the distance moved by the 
resistance by the change in height of the balls in the same time, 
and multiply the quotient by the measure of the resistance in 
pounds ; divid» also the vertical distance moved by the attached 
weight for a given change in the height of the balls, and multi- 
ply the quotient by this weight. Take the sum of these two pro- 
ducts and the weight of the governor-balls, and divide by the 
weight of the governor-balls ; multiply the quotient by the height 
for a governor working freely, taken from the table above : the 
quotient is the corrected height of the governor-balls. 
Example.—The two balls of a governor weigh 20 lbs.; the resis- 
tance of the mechanism is 10 ]bs., and it moves 4 in. while the 
height of the balls changes } inch. The attached weight is 8 lbs., 
and it moves 2 inches vertically, while the height of the balls 
changes in. Whatisthe height of balls for a speed of 200 
revolutions a minute? Multiplying the quotient of 1 divided by 4 
(4) by 10, the product is 40 ; multiplying the quotient of 2 divid- 


82 ENGINEERING. 


ed by 4 (8) by 8, the product is 64 ; dividing the sum of 40, 64, 
and 20 (124) by 20, the quotient is 6.2; multiplying 6.2 by 
0.8802 (the height for a free governor making 200 revolutions a 
minute), the product, the corrected height of the governor-balls, is 
about 54 inches. 

In designing a governor, it is well to fix upon some range of 
speeds between which it shall control the engine, and make the 
balls heavy enough to effect this. The proper weight for the 
balls can be found approximately, as below: 

(1) Divide the distance through which the resistance moves by 
the change in height of the governor-balls in the same time, and 
multiply the quotient by the resistance ; divide the vertical dis- 
tance through which the attached w eight moves by the vertical 
distance moved by the balls in the same time, and multiply the 
quotient by this attached weight ; add together these two pro- 
ducts, and divide the sum by 2. 

(2) ‘Subtract the mean speed of the governor from the greatest 
speed it is to have, and divide the difference by the mean ~ speed ; 
divide the quantity obtained in (1) by this quotient: the result 
will be the weight of the two balls, 

Hxample.—Suppose the resistance and attached weight are the 
same as in the preceding example, and that the speed of the 
governor is to vary between 200 and 300 revolutions a minute, in 
controlling the speed of the engine. What should be the weight 
of the balls? 

(1) The sum of 40 and 64(the corrected resistance and attached 
weight) is 104; 4 of 104 is 82. 

L?) The difference between 300 and 200 (100), divided by 200, is 
0.5 ; the quotient of 52 divided by 0.5, or the weight of the balls, 
is 104 lbs., so that each bali must weigh 52 lbs. B. 


HORSE-POWER, Different kinds of —In making an estimate or 
measure of the effect of any piece of mechanism that is used to 
overcome. resistance, it is necessary to have a unit of reference. 
In whatever manner the resistance is overcome, if it can be mea- 
sured it can be converted into the amount of work that must be 
expended to raise a weight through a distance, since by suitable 
arrangements the mechanism can be put in motion and made to 
overcome resistance by allowing the weight to fall. This givesa 
simple mode of estimating the work, by assuming that a unit of 
work is the amount required to raise 1 pound a distance of 1 foot 
vertically. To illustrate, suppose that a cut is being taken from a 
6-in. shaft in a lathe, and that the resistance to the motion of the 
cutting-tool is 200 lbs.; how many units of work are performed 
each time the shaft makes a revolution ? 

In each revolution of the shaft, the tool makes a cut 6 times 
3.1416, or 18.8496 ins., or 1. 5708 ft. in length, and the work is 
the same as would be required to raise a weight of 200 Ibs. 
through a vertical distance of 1.5708 ft., or it is 814.16 units, - 

Now, if 33,000 units of work are performed in a minute, they 
constitute a unit of power, known as a horse-power—and con- 
versely, a horse-power can be defined as the power required to © 
raise 33,000 lbs. 1 ft. high, or do 33,000 units of work in a 
minute. Again, a horse- -power may be ‘defined as the power re- 
quired to perform 550 units of work in a second, or 1,980,000 
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units in an hour, To apply the principle to the example given 
above, suppose the shaft makes 20 revolutions a minute, how 
many horse-power are required to drive the tool? In this case, 
the’ units of work performed per minute would be 20 times 
314.16, or 6283.2, and the horse-power would be 334g of 6283.2, or 
about 7%; of a horse-power. It will be seen, from this e ample, 
that if the resistance to motion in pounds and the speed of motion 
in feet per minute can be measured, it is only necessary to multi- 
ply them together, and divide by 83,000, in order to obtain the 
horse-power. The steam-engine is a machine that is commonly 
rated as being of a certain horse-power, but the term horse- power, 
as thus used, does not always have the same meaning. In fact, 
there are four kinds of horse-power by which an engine may be 


rated : 3 
1. Gross or indicated horse-power. 
2. Net or effective = 
3. Total 4 
4. Nominal ne 


1. The gross or indicated horse-power of an engine is the power 
calculated by assuming the resistance to be that due to the mean 
effective pressure of the steam on the piston, as shown by the in- 
dicator. Thus, suppose this pressure is 2509 lbs., and the piston 
moves 400 ft. a minute, the gross horse-power is 400 times 2500 
divided by 33,000, or 30.3. 

2. The net or effective horse-power of an engine is computed 
from the useful resistance overcome. If, in the preceding exam- 
ple, the pressure on the piston, after deducting that required to 
overcome the friction of the engine, is 2200 Ibs., the effective 
horse-power is 2200 times 400, divided by 33,000, or 26.7. 

The net horse-power is the proper kind to be specified by a 
steam-user when he is buying an engine. 

3. The tota! horse-power of an engine is computed from the to- 
tal pressure on the piston above a vacuum, If, in the example 
given in Case 1, the total pressure on the piston is 4200 lbs., the 
total horse-power is 400 times 4200, divided by 33,000, or 50.9. 

Total horse-power is only used in comparisons of the results of 
experiments. 

4. The nominal horse-power of an engine has no meaning in 
particular—that is to say, there are a number of different rules 
by which it may be computed. Thus, there is the admiralty rule 
for marine engines, Mr. Bourne’s rule for condensing engines, 
Mr. Bourne’s rule for non-condensing engines, James Watt’s rule ; 
and numerous engine-builders have private rules of their own. 
For instance, A says, “I will make an engine with a cylinder 10 
ins. in diameter, and a stroke of 15 ins., and I will call it 8 
horse-power, nominal.” 

B, who builds an engine of the same size, and wants to make 

. purchasers think they are getting more for their money, says, 
“T will call my engine 16 horse-power, nominal.” The man who 
goes to buy a steam-engine of either of these parties may very 
properly say to them, ‘‘ How much will you charge me for an 
engine guaranteed to be of so many horse-power, actual?” B. 


Inpicator, The steam-engine.—The construction is shown in 
Figs. land 2, Fig. 1 being an elevation, and Fig. 2 a section. 


84 ENGINEERING. 


The indicator is a recording steam-gauge, very accurately made, 
for determining the pressure acting on the piston of an engine, 
at every point of the stroke. It is connected to the cylinder, 
close to one end, and when the cock, seen fn Fig. 1, is opened, 
the steam presses on a small piston, shown in Vig. 2. A stiff 
spiral spring above this piston is compressed by the pressure of 
the steam. The piston-rod, it will be seen, is connected to a 
lever, and this, in turn, with a link and another lever, a pencil or 
marking-point being placed in a hole in the link, There isa 
cylindrical barrel to the left on which a piece of paper can be 
placed, being held by two clip springs. This barrel can be made 
to revolve by pulling a string wound round the bottom, and it 
has within it a coiled spring, which makes it turn back again 
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THE INDICATOR. 


when the tension of the string is relaxed. Now, suppose that the 
indicator is attached to the cylinder of an engine, and the cord is 
fastened to some moving part, so that when the engine makes a 
stroke it causes the barrel carrying the paper to revolve, and on 
the return stroke the coiled spring in this paper barrel makes it 
turn back to its original position. Meanwhile the steam in the 
cylinder is pressing on the piston of the indicator, forcing it up 
a distance corresponding to the pressure, so that if the pencil is 
allowed to touch the paper, it will trace out a line which repre- 
sents the pressure, and this line is called an indicator diagram. 

Such a diagram is shown in Fig. 7. The atmospheric line, C D, 
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is traced when the cock is closed and there is no pressure on the 
piston. At b, the stroke of the engine commences, and when the 
piston has gone about half way to the other end of the cylinder, 
the steam is cut off, as shown at ¢, and the pressure begins to fall 
as the steam expands. Near the end of the stroke, the exhaust- 
valve opens, as shown at d, and the pressure falls more rap.dly. 
When the engine makes the return stroke, there is only the back 
pressure, until neay the end, when the exhaust-valve closes, 
shown at jf, and the steam being compressed, the pressure rises. 
Just before the end of the stroke, at a, on the diagram, steam is 
admitted, and the pressure rises suddenly. 
I. How to attach the indicator to the cylinder of an engine. 

Drill a hole in the cylinder, in the head, or close to the end, 
and tap it out for a half-inch iron nipple. The indicator-cock 
must be connected to this, using an elbow, if necessary, and then 
the indicator can be attached at pleasure. In drilling this hole, 
do not make it close to the ports. Sometimes the connections 
from the two ends of a cylinder are brought together, and one 
indicator is made to answer for both ends, a cock being fitted in 
each pipe, so that either can be opened to the indicator, as desired. 
In such a case, the holes in the cylinder should be larger, for 
thiee-quarter inch pipe, at least, so as to prevent any loss of pres- 
sure. It is obvious, however, that as the indicator is used to ob- 
tain the pressure in a cylinder, the more closely and directly it is 
connected, the better. 

Il. How to make the paper barrel have a motion coincident with 
that of the piston. 


a, Reduciny-wheel.—Fig. 3. 
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This is attached to some part of the engine-frame, and the cord 
marked “ to engine” is made fast to the cross-head, being carried 
over a pulley, if necessary, so that it is parallelto the guides. ‘The 
other cord is fastened to the cord wound round the paper barrel of 
the indicator. The two wheels bear the same proportion to each 
other as the stroke of the engine does to the desired range of 
motion for the paper barrel, the latter being usually from 4 to 
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5 inches. There is a coiled spring in the reducing-wheel, which 
makes it turn back on the return movement of the cross-head. 
By having different sized wheels to carry the cord leading to the 
indicator, this arrangement can be adapted to engines with dif- 
ferent strokes. 


b. Swinging-board, with slot.—Fig. 4. 


Mark a point, ‘A, at some convenient distance from the cross- 
head, and on a line perpendicular to the guides, at the centre of 
the stroke. Attach a board so that it can swing freely around 
this point ; cut a slot in the other end, for.a pin connected to the 
cross-head. Then, as the cross-head moves, it will make the 
board swing to and fro. At some point B, of the board, which 


has the proper movement for the paper cylinder, attach a cord or 
wire, and carry it over a pulley, C, adjusted at such a height that 
the part of the cord, B (,is parallel to the guides when the en- 
gine is at half stroke. The cord can then be brought down and 
attached to the cord of the paper barrel. 
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c. Swinging-board, with link.—Fig. 5. 

Sometimes it is not practicable to attach the board directly to 
the cross-head by a pin, and it is more convenient to use a link 
connection, the arrangement of which will be evident trom the 
figure. 

eh is easy to see that a number of arrangements could be de- 
vised on the general principle of the swinging-board. Somctimes 
it is attached to the guides by a standard, and sometimes one end 
is connected to the cross-head and the other to the indicator, the 
point around which the board swings being between, at distances 
trom the two ends proportional to the stroke of the engine and the 
movement of the paper barrel. Whatever the special arrange- 
ment, attention should be given to these two points : 

1st. To have the board perpendicular to the guides when the en- 
gine ts at half stroke. 

2d. To lead the cord offin a direction parallel to the guides. 


Ill. How to take an indicator diagram. 


If a cord is used for the motion, it should have a slide on it, so 
that it can be adjusted, and it should have a hook so that it can 
be attached to the cord of the paper barrel, and detached at 
pleasure. Fine wire is better than cord, as it is quite flexible, 
and does not stretch so readily. If several cards, taken at inter- 
vals, are of the same length, the connection is all right. Having 
got the motion properly adjusted, turn the cock of the indicator 
so that it will blow through, having first put a piece of paper on 
the paper barrel. Then turn the cock so as to let steam into the 
indicator, and press the pencil lightly against the paper ; draw it 
back as soon as the card is traced, shut the indicator-cock, and 
apply the pencil again, to trace the atmospheric line—be par- 
ticular not to trace the atmospheric line until the diagram is 
taken ; then unhook the cord, remove the diagram from the 
paper cylinder, and mark on it the pressure of steam by gauge, 
the revolutions per minute, the height of the barometer, and the 
temperature of the engine-room—if the proper instruments are 
available—and the vacuum by gauge, the temperature of the 
hot-well, and the temperature of the injection-water, if the dia- 
gram has been taken from a condensing-engine. All the dimen- 
sions of the engine should also be noted, for future reference, to- 
gether with such particulars in regard to the dimensions and per- 
formance of the boiler as can be obtained. 

A counter should always be employed to determine the number 
of revolutions per minute, at the time the diagram is taken. It 
can be connected to the indicator motion, or to some moving part 
of the engine. ‘lake its reading at the beginning of a minute, 
and at the end, having indicated the engine meanwhile. : This 
gives the revolutions at the time the card was taken, with consid- 
erable accuracy. 

' 1V. How to draw the true diagram.—Fig. 6. 

The indicator diagram from one end of the cylinder, it is evi- 
dent, only shows what takes place on the side of the piston on 
which the indicator is applied—but at the same time there is 
some back pressure on the other side, opposing the motion of the 
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piston. To get the actual diagram, therefore, it is necessary to 
take diagrams from both ends of the cylinder simultaneously, and 
then combine the parts of each that were traced at the same time. 
Thus such a figure as is shown in Fig. 6 is obtained. On one 
side of the piston, the line abc f is traced, and dc ¢ is traced at 
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the same time on the other, and the figure so obtained is the true 
diagram representing the distribution of the pressure. In using 
the diagram as ordinarily taken, therefore, the actual effective 
pressure is not obtained ; but there is no error in practice, since 
the inaccuracies of the diagrams from the two sides balance each 
other. It is a great mistake, however, to take diagrams from one 
end of a cylinder only, and assume that those from the other 
would be similar. Quite often there are serious differences, and 
both ends of a cylinder should always be indicated, if possible 

ve ne to ascertain the mean effective pressure from a diagram. 
—Fig. 7. 


e o 


a. 1st method.—Draw perpendiculars to the atmospheric 
line, from the extremities of the diagram, thus determining 
its length, C D; divide the line, ( D, into 10 equal parts, 
and midway between each of the divisions erect a perpendicular 
to OD, drawing it between the upper and lower boundaries of 
the diagram; measure the length of each of these lines on the 
scale of the indicator-spring, add the measurements together, 
and divide the sum by 10. In the figure, the pressure, or length 
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of the line on the scale, is shown at each perpendicular. The 
sum of these is 368, so that the mean effective pressure is 36.3 
lbs. per square inch. 

b. 2d method.—Draw perpendiculars between the ten divisions 
of C D,as explained above. Then take a strip of paper, apply 
it to the first perpendicular, and mark the length ; apply it to the 
next perpendicular, and mark its length, next to the first; so 
continue applying it to each, and when the last perpendicular has * 
been measured, the distance between the first and last marks will 
be the sum of all the lengths. The strip of paper, A B, is shown 
in the figure as applied to the third perpendicular. Measure the 
length of the paper between the extreme marks, in inches, multi- 
ply it by the scale of the indicator-spring, and divide by 10. Sup- 
pose, in the present case, that the length of the paper is found to 
be 12.1 inches, and that each inch represents 30 lbs. on the scale 
of the indicator-spring ; 30 times 12.1 is 363, so that the mean 
effective pressure is 36.3 lbs. per square inch, as before, 


c. Positive and negative pressure.—Fig. 8. 
2 e 


When the steam is cut off very early in the stroke, and the 
valves and piston are tight, a diagram is sometimes drawn 
like that in the figure, in which the back pressure is greater than 
the forward pressure for a portion of the stroke, and the pressure 
determined from the portion of the diagram ac b must be sub- 
tracted from the pressure due to the portiondeaf. In such a 
case, the method of determining the mean pressure is as follows : 
Divide the atmospheric line into 10 equal parts, as before, and 
draw perpendiculars midway between them; add together the 
perpendiculars (measured in the scale of the indicator-spring) in 
the positive part of the diagram, also those in the negative part ; 
subtract the latter from the first sum, and divide the difference by 
10. In the figure, the pressures at the different perpendiculars are 
given. The sum of the positive pressures is 179, of the negative 
pressures 25, and the difference is 154; so that the mean effective 
pressure is 15.4 lbs. per square inch. 


VI. How to find the indicated horse-power of a steam-engine. 


Having determined the mean effective pressure from a diagram, 
by one of the methods explained above, multiply this pressure by 
the product of the stroke in feet, the square of the diameter of 
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the cylinder in inches, the number of revolutions per minute, and 
0.0000476. 

Example.—Suppose the mean effective pressure is 50 lbs. per 
square inch, the diameter of the cylinder 15 inches, the length of 
stroke 2 feet, and the number of revolutions per minute 80. 
Then the horse- -power is the product of 50,225 (the square of 15), 
80, and 0 0000476, or 85.68. 


VII, How to construct the theoretical diagram.—Fig. 9. 
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This is the diagram that would be taken if the steam acted in 
the cylinder with the pressure at the beginning of the stroke un- 
til the point of cut-off, and that then the admission ceased instan- 
taneously, and the steam expanded, in accordance with Mariotte’s 
law, to the end of the stroke, when the exhaust-valve opened, and 
the steam was immediately condensed, creating a perfect vacuum 
in the cylinder for the return stroke. Such a diagram is repre- 
sented by A B CD #, this being the theoretical diagram for the 
actual diagram,abecde. The following is the method of laying 
it down: Draw a line, HD, at a distance below the atmospheric 
line, n d, equal to the pressure of the atmosphere (14.7 lbs. per 
square inch on an average), on the scale of the diagram ; mark 
on # D the length, o D, of the actual diagram ; then find ‘the to- 
tal volume of the clearance spaces at the end of the cylinder from 
which the diagram was taken, and make o # bear the same rela- 
tion to o Das this volume of clearance has to the total volume 
swept through by the piston per stroke. To make this plain, sup- 
pose that in a cylinder having a diameter of 24 inches and a stroke 
of 3 feet, it is found that the volume of the clearance spaces at one 
end of the cylinder is 900 cubic inches, The volume swept through 
by the piston per stroke is the product of 0.7854, 24 squared, and 
36 or 17,286 cubic inches, so that the clearance is about +335 of the 
piston displacement, and 0 # must be made +}%9 as long aso D. 
Thus, if o Dis 5 inches, o H must be ;26; of an inch. Having de- 
termined the point #, make # A perpendicular to # D, and draw 
a line, A B, parallel to H D, at such a height that it represents 
the initial pressure of the steam.~ Through c¢, on the actual dia- 
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grain, where the steam is cut off, draw a perpendicular, B H, to 
HD. Divide # D into any number of equal parts, and erect per- 
pendiculars at the points of division that are beyond the point of 
cut-off. From # draw any disxgonal line, # #, and from # asa 
centre, with a radius # H, draw an arc cutting # F in the point 
G. From the same centre, and with radii equal to #4, #5, etc., 
draw arcs cutting # # ‘The are drawn with a radius # 4, cuts 
# Finthe point f. Draw the line fA, and from G drawa line, 
Gg, parallel to f A. From g draw a line, g h, parallel to f A, 
and the point i, in which it cuts the perpendicular drawn through 
4, is a point of the curve of expansion. The construction of the 
points on the other perpendiculars is precisely similar, and is in- 
dicated in the figure. Having determined a sufficient number of 
points, draw through them the curve of expansion, Bhiklm 0, 
and the theoretical diagram will be completed. 

This kind of diagram is useful for comparing the merits of dif- 
ferent engines, since it is evident that, other things being equal, 
the engine whose actual diagram most closely approaches the 
theoretical is the best. The mean pressure, as shown by such a 
diagram, can be determined by one of tlhe methods already ex- 
plained, for comparison with the pressure given by the actual 
diagram. 


VU. How to take care of the indicator.—Al ways oil the cylinder 
and all moving parts before applying the instrument to an engine. 
Never use any thing but the finest grade of oil, such as that 
specially prepared for sewing-machines or clocks. After taking 
one or two diagrams, remove the indicator, and examine its steam- 
cylinder. If any grit has entered, wipe it out, using soft cotton- 
waste on the end of a white-pine stick. Itisimportant to attend to 
this on indicating an engine of which tl:e condition is not known, 
and if it is found that dirt cr grit is forced into the indicator, it 
should be cleaned at frequent intervals during the experiments. 
As soon as the experiments have been concluded, remove the indi- 
cator, and when it has cooled sufficiently, wipe it out and apply 
oil in the steam-cylinder, and to all the moving parts. Be careful 
to dry the spring thoroughly, and cover it with oil. Never put 
any hard substance into the steam-cylinder, but use a white-pine 
stick and soft cotton-waste. After use, take out the plug of the 
indicator-cock, clean it and the seat, apply oil, and on replacing it 
adjust it so that it moves freely and does not leak. 

It might be supposed that minute directions of this kind were 
superfluous, and that any one owning an indicator would see the 
necessity of using such a delicate instrument with great care. 
The generality of the indicators in common use, however, im- 
press the observer with the idea that all the directions recited 
above have been studiously neglected 


SLIDE-VALVEs, Setting.—The methods of adjusting the lap 
ond travel of slide-valves, and the position of the eccentric, given 
below, are taken, with some slight modifications, from the work 
of Dr. Zeuner, on Slide-Valve Gearing. It is believed that the 
simplicity of the construction will be appreciated by the reader. 
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multiply the area of the piston, 
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I. Area of ports—To find the proper area of port for.an en- 
speed 


gine of a given piston- 
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SETTING THE SLIDE-VALVE, 


in square inches, by the number nearest to the given piston-speed 


in the table on the next page. 
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Speed of piston, in feet, Number by which area of piston 
per minute, is to be multiplied. 

100 0.02 
200 0.04 
300 0.06 
400 0.07 
500 0.09 

600 0.1 
700 0.12 
800 0.14 
900 0.15 
1000 0.17 
1100 0.19 

1200. 0.2 
1300 0.22 
1400 0.24 
0.25 


1500 


Il. Lap, lead, and travel of valve—The amount of opening 
given by the valve for the admission of steam or its exhaust, at 
the commencement or termination, respectively, of the stroke of 
an engine, is called the lead, either steam or exhaust, as the case 
may be. If the face of the valve is wider than the port, the ex- 
cess of width is called lap, and may be either steam or exhaust 
lap. Steam-lap is an excess of width on the outer extremities of 
the valve-faces, and exhaust-lap an excess on the inner faces, 
The effect of steam lap is to cut off the steam at an earlier point 
of the stroke, and exhaust-lap causes the exhaust to open later 
and close earlier than it otherwise would. It must be obvious 
that the action of the exhaust would be very much deranged if 
an attempt was made to cut off very short, and it is found, in 
practice, that the limiting point of cut-off with the simple slide- 
valve is at about two thirds of the stroke. 

The travel of the valve is the distance between its two extreme 
positions. For a valve without lap or lead, the travel is equai to 
twice the width of the steam-port. If lap is added, the travel of 
the valve is equal to twice the width of the port, increased by 
twice the amount of steam-lap on one end. 

Il. The eccentric.—The eccentric, which moves the valve, is a 
substitute for th- crank, and consists of a circular disk secured to 
the shaft, the centre of the disk lying outside of the centre of the 
shaft. The distance between the centres of the eccentric and the 
shaft is equal to half the travel of the valve. If a valve has 
neither lap nor lead, the eccentric is secured to the shaft in such 
-@ position that a line joining its centre with the centre of a shaft 
is perpendicular to a line connecting the centre of the shaft and 
the centre of the crank-pin. If the valve has lead, the eccentric 
must be turned on the shaft sufficiently to secure the desired 
amount, and if lap is also added to the steam side, the eccentric 
must be advanced still further. In either of these cases, the 
amount the eccentric is moved forward is termed the angular ad- 
vance of the eccentric, being the angle made by a line joining 
the centres of the eccentric and shaft with a line drawn through 
the centre of the shaft perpendicular to the line of centres of the 
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crank-pin and shaft. The points in which these two perpendicu- 
lar lines intersect the shaft should be plainly marked by a 
centre-punch or chisel, for convenience in adjusting the eccentric. 

1V. Proportions of valve and seat.—The bridge of the valve- 
seat should generally have a width equal to the thickness of the 
cylinder. The width of the exhaust-port is found by adding the 
width of the steam-port to the half-travel of the valve, and sub- 
tracting the width of the bridge. 

The length of the valve is equal to the width of the exhaust- 
port, increased by the width of the bridges and the two faces. 

V. To find the lap and travel of the valve, and angular ad- 
vance of the eccentric, for given points of admission, cut-off, and 
release.—Draw a horizontal line, A B, and lay off on it, any dis-_ 
tance, A (C, to represent the length of stroke of the engine. Make 
H S equal to the length of the connecting-rod between centres, 
and S D equal to one half of A C. With Dasa centre, and D § 
as a radius, describe a circle, which represents the path described 
by the centre of the crank-pin. The arrow shows the assumed 
direction of the motion of the engine. Assume some point, /, at 
which it is desired to have the steam-valve bevin to open when 
the piston has still to complete the portion # A of its return 
stroke. Assume also a point, #, at which the steam is to be cut 
off when the piston has advanced a distance, # F’, and a point, G, 
at which the exhaust-valve is to be begin to open when the pis- 
ton has completed the portion # G of the stroke. Then, with 
each of these points, #, /, G, as a centre, and with the length of 
connecting-rod, A S, as a radius, describe an arc of a circle cut- 
ting the path of the crank-pin in the three points e, f, g. Join 
each of these points with the point D, thus determining the po- 
sition, D e, of the crank at the instant of admission, its position, 
D f, at the instant of cut-off, and its position, D g, at the instant 
of release. Bisect the angle e Df by a straight line, D Z ; make 
D L of any convevient length, and upon it, as a diameter, describe 
a circle, and note the point, M, in which it cuts De. From Das 
a centre, and with D Mas a radius, describe an arc of a circle, 
M RN. Measure the lengths of the lines D M and D ZL, and 
divide the former by the latter. Subtract the quotient from 1, and - 
divide the width of steam-port by the difference. This gives the 
travel of the valve. Multiply the travel of the valve by half the 
quotient obtained above, and the product will be the steam-lap. 
The angle Z DJ is the angular advance of the eccentric. Di- 
vide the leneth of S R by the length of Z D, and multiply half 
the quotient by the travel of the valve : the product is the steam- 
lead. 

Next produce the line Z D, making D O equal to D Z, and 
upon D O, as a diameter, describe a circle, noting the point, P, in 
which it cuts D g, the position of the crank at the instant of re- 
lease. Divide the length of D P by the length of D O, and 
multiply half the quotient by the travel of the valve, which gives 
the exhaust-lap. With Das a centre, and D P asa radius, de- 
scribe an arc, P 7’ Q, noting the points, J and Q, in which it cuts 
A B, and the circle whose diameter is D O. Divide the length of 
T W by the length of D O, and multiply half the quotient by the 
travel of the valve : the product is the exhaust-lead. Through the 
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point Q draw the line Dh: this is the position of the crank at 
the instant the exhaust-valve closes and cushion commences. 
With 2 as a centre, and A 8S, the length of the connecting-rod, 
as a radius, describe an are cutting the line A Bin the point 1; 
then (@ /7 is the portion of the return stroke completed when the 
exhaust-valve closes. 

On account of the angularity of the connecting-rod, the points 
of cut-off and exhaust closure will vary somewhat on the re- 
turn stroke. They can be equalized by a slight change in the an- 
gular advance and length of the eccentric rod. 

VI. EHvample.—The following example will serve to illustrate 
the application of the preceding principles : 

A valve is to be designed for an engine having a cylinder 20 
inches in diameter, and astroke of 24 feet, making 80 revolutions a 
minute. The length of the connecting-rod is 64 feet. The valve 
is to admit steam when the piston has made 0.997 of the stroke, 
is to close the steam-port at two thirds of the stroke, and open 
the exhaust when 4 of the stroke has been completed. 

The area of the piston, in square inches, is 0.7854 times 400 
(the square of 20), or 314.16, and the piston-speed is 400 feet per 
minute ; hence the proper port area is 0.07 times 314.16, or about 
22 square inches. Assuming the length of the port to be equal 
tothe diameter of the cylinder, 20 inches, its width will be J, of 22, 
ori.linches. The width of the bridge must be equal to the thick- 
ness of the cylinder, or 14 inches. In the figure, make H Sequal to 
24 times A C, and #A,0.997 of AC, A PF, tof A CO, and A G, 
0.95 of A C. Constructing the positions of the crank corre 
sponding to these points of stroke, and making the other con- 
structions as explained above, suppose that the data obtained 
from the figure by measurement are as follows: 

Angle R D M, 5°; angle M D JN, 1083°; angle R D P, 
1514°; angle T D Q, 1874; angle L D J, angular advance of 
eccentric, 408° ; D M, 0.65 of aninch ; D Zand D O, each 1.5 inches; 
DPD P, 0A90f an inch; SF, 0.1 of aninch ; 7 W, 0.875 of an inch ; 
C H, part of return stroke completed when exhaust closes, 0.85. 
Dividing D M (0.65) by D Z (1.5), the quotient is 0.43-++ ; sub- 
tracting 0.48 from 1, the remainder is 0.57; dividing twice the 
width of steam-port, 2.2, by 0.57, the quotient, the travel of the 
valve, is 3.86 inches. Multiplying 4 of 0.43 by 3.86, the product, the 
steam-lap, is 0.83 of an inch. Dividing D P (0.19) by D O (1.5), the 
quotient is 0.127 ; multiplying 4 of 0.127 by 3.86, the product, the 
exhaust-lap,is 0.25 of an inch, Dividing S R (0.1) by 1.5, the quo- 
tient is 0.067 ; multiplying 4 of 0.067 by 3.86, the product, the 
steam-lead, is 0.130f an inch. Dividing 7’ W (0.375) by 1.5, the 
quotient is 0.25 ; multiplying 4 of 0.25 by 3.86, the product, the 
exhaust-lead, is 0.48 of an inch. Adding the ha f-travel of the 
valve (1.93) to the width of the steam-port, 1.1, the sum is 3.08 ; 
subtracting the width of the bridge (1.125), the remainder, the 
width of the exhaust-port, is1.91in. The sum of the steam-lap 
(0 83), the exhaust-lap (0.25), and the width of the steam-port (1.1), 
the length of the valve-face, is 2.18 inches. The sum of twice the 
length of face (4.36), twice the width of bridge (2.25), and the 
width of the exhaust-port (1.91), the length of the valve, is 8.52 inches. 
In this example no attempt has been made to secure great accu- 
racy, and, as the measurements were made from a small sketch, 
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there may be considerable errors. In practice, a scale reading to 
hundredths of an inch should be used, and the figure should be 
constructed of full size, if possible. This can generally be done 
by laying down the positions cf the crank in a small sketch, and 
then transferring them to a large drawing ; or the positions may 
either be calculated or taken from a crank-table, if one is avail- 
-able. By making the drawing full size, and having marks on the 
shaft as described above, a template can be constructed from the 
drawing, for transferring the position of the eccentric to the 
shaft. It may be remarked, that however carefully the valve is 
proportioned and the adjustment of the eccentric effected, the en- 
gineer who desires to be certain that the valve-motion of his en- 
gine is properly arranged, will make the final test and adjust- 
ments with the aid of the steam-engine indicator. 


TESTING SMALL ENGINES.—The apparatus needed is quite sim- 
ple, and ean be readily constructed by the young mechanic. The 
following embrace the principal points that are generally of in- 
terest in regard to engines and boilers: Diameter of cylinder, 
length of stroke, diameters of piston-rod, connecting-rod, crank- 
pin, valve-stem, fly-wheel, and shaft; lengths of connecting-rod 
and crank-pin, weights of whole engine and of fly-wheel, size of 
ports, stroke of valve, point at which steam is cut off, number of 
revolutions per minute, clearance at each end of cylinder, pres- 
sure of steam in boiler, dimensions and weight of boiler, diame- 
ters of steam-pipe and safety-valve, number of pounds of water 
evaporated, fuel burned per hour, and power of the engine. 
Many of these data are obtained at once, by direct measurement 
or weight. The diameter of the cylinder should be measured 
when it is at the temperature at which it is ordinarily maintained 
while running. The point of cut-off can generally be ascertained 
by removing the cover of the valve-chest, and observing the point 
at which the steam-valve closes when the engine is moved by 
hand, This should be done when the parts are heated. The 
clearance at each end of the cylinder includes not only the space 
between the piston and cylinder-head at the end of the stroke, 
but also the volume of the ports. A simpleand accurate manner 
of measuring the clearance is to fill the cylinder with water, 
when the piston is at one end of the stroke, and then measure the 
water carefully in a cylindrical or rectangular vessel. The dif- 
ference between the volume of the water and the volume of pis- 
ton displacement (area of piston multiplied by length of stroke) 
will be the clearance. In measuring the piston displacement at 
the front end of the cylinder, the volume of the piston-rod (area 
of section of rod multiplied by length of stroke) must, of course, 
be deducted. 

The number of revolutions of the engine per minute can be de- 
termined approximately by observation ; but errors are apt to re- 
sult, especially in the case of small engines moving at a high 
rate of speed. Small shaft-counters can be obtained at a very 
reasonable price, and measurements. made with them are far 
more likely to be accurate. 

Many small boilers are not provided with steam-gauges, so that 
the pressure of the steam can not be observed directly ; but all 
such boilers have, or should have, safety-valves, and the pressure 
of the steam can be determined from them. Secure the valve- 
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stem of the safety-valve to the lever with wire or string, and at- 
tach a loop to the lever, into which pass the hook of an accurate 
spring-balance, arranging the loop so that it is directly over the 
centre of the valve-stem. Then take hold of the upper part of 
the spring-balance, and lift the valve slightly, noting the reading 
of the balance. Measure the lower diameter of the safety-valve, 
and find its area ; divide the reading of the spring-balance by the 
area of the valve, and the result will be the pressure, in pounds 
per square inch, at which the steam will raise the safety-valve. 
Suppose, for instance, that the diameter of the safety-valve is 1 
inch ; its area will be about 7344 of an inch. Now, if the ten- 
sion of the spring-balance in raising the valve is 120 lbs., the 
pressure at which the valve will rise is the quotient arising from 
dividing 120 by ;444i5, or 153 Ibs. per square inch. It will be 
easy to make a table for any particular case, giving the pressure 
corresponding to each pound or fraction of a pound of tension in 
the balance ; and by calculating in advance the reading of the 
balance for any given pressure, the weight can be adjusted on 
the lever until that tension is obtained, and the valve can thus be 
graduated to lift at any required pressure. Having determined 
the pressure at which the safety-valve will rise when the boiler 
is cold, raise the valve by means of the balance, from time to 
time, when the engine is working, and observe the tension. 
Find the pressure corresponding to this tension, and subtract it 
from the pressure at which the valve will be raised by the steam. 
The difference is the pressure in the boiler at the time. For ex- 
ample, suppose that in the last case the tension of the balance, 
on raising the valve when the engine was working, was 50 lbs. 
The pressure corresponding to this will be 50 divided by ;(3A;4, or 
about 64 lbs., so that the pressure in the boiler at the time 
would be the difference between 153 and 64, or 89 Ibs. per square 
inch. By preparing a table showing the pressure in the boiler 
due to cach pound of tension in the spring balance, the pressure 
at any time can be read off as soon as the indication of the balance 
is observed. ; 

_ The amount of water evaporated per hour and the fuel burned 
can, of course, be readily determined by measurement, drawing 
the water from a tank of known dimensions, and observing its 
state at the commencement and close of a trial, being careful to 
leave the water in the boiler at the same height at which it was 
at the commencement, and maintaining this height as constant 
as possible during the experiment. In measuring the fuel con- 
sumed, it is best to draw out the fire at the commencement of the 
trial, rekindling it a3 soon as possible, and charginy all the fuel 
used from that time, hauling and quenching the fire immediately 
at the close of the trial, and weighing back all fuel that is uncon- 
sumed. In the case of small boilers heated by lamps, a measure- 
ment of the oil used between the beginning and end of the trial 
will generally be sufficient ; and if gas is employed as fuel, it 
will be necessary to attach a meter to the pipe, to detefmine. the 
quantity consumed in any given time. 

To ascertain the power of the engine, the most convenient me- 
thod is, generaliy, to attach a friction-brake, shown in the ac- 
companying engraving, to the band-wheel. Hollow out two 
pieces of wood, B and C, so that they will fit the circumference of 
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the band-wheel, A, and attach light plates of metal, D and E, tothe 
sides, so that the pieces of wood can not slip off when secured in 
position. Provide two belts, F, G, countersinking the heads, H 


THE FRICTION-BRAKLE,. 


and I, into the upper piece of wood, so that they can not turn, 
and put nuts and washers, K and L, on the other ends, so that 
the two pieces of wood can be clamped on ths band-wheel as 
tightly as is necessary. Make the upper piece of wood somewhat 
longer than the other, and pass a rod, M, through the end. On 
this rod weights, N, are to be placed, and the lower end of the 
rod is hooked to the piston-rod of a small cylinder; O. The pis- 
ton, P, fits loosely in this cylinder, which is filled with oil or wa- . 
ter ; and the piston has small holes in it, so that it can move up 
and down without much resistance, if moved slowly, but offers 
considerable resistance to sudden motion. The action of the ap- 
paratus will doubtless be apparent to our readers. By tightening 
the nuts on the bolts, F, G, there will be considerable friction be- 
tween the band-wheel and the pieces of wood. The rod M must 
then be loaded with sufficient weight, so that the engine can just 
move at its regular rate of speed, and keep the upper piece of 
- wood in a horizontal position. The friction on the band-wheel 
will cause it to become heated, unless some arrangements are 
made for cooling, either by keeping a stream of water running 
upon it, or immersing the lower part in a trough in which the 
water is constantly changed. The small cylinder, O, and piston, 
P, serve to counteract the effect of sudden shocks, which would 
otherwise throw the arm of the piece B from a horizontal position. 
Now it will be plain that, as the band-wheel revolves (constantly 
maintaining the arm, with the weight attached, in a horizontal 
position), the effect is the same as if it were lifting this weight by 
means of a rope running over a windlass, and. the distance 
through which it would lift the weight in a given time is the 
same as the weight would move if the whole apparatus were free 
to revolve. If, for example, the wheel makes 300 revolutions ina 
minute, the distance from the centre of the wheel to the centre of 
the weight is 1 foot. anc the weight is 10 Ibs. ; this weight, if 
free to revolve, would move in each revolution through the cir- 
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cumference of a circle whose radius is 1 foot, and in a minute 
would move 300 times as far, or about 1885 feet. The work of 
the engine in a minute, then, will be that required to liff 10 Ibs. 
through a height of 1885 feet, or 18.850 foot lbs.; and as one 
horse-power is the work represented by 33,000 foot lbs. per min- 
ute, the engine would be developing a little more than half a 
horse-power. 

In making experiments with the friction-brake, the apparatus 
should be placed loosely on the band-whecel; and before the 
weights are attached, a spring-balance should be secured to the 
arm, at the centre of the hole for the rod M, and the reading not- 
ed when the arm is in a horizontal position. This reading must 
be added to the weights that are afterwards attached. The hori- 
zontal distance from the centre of the wheel to the centre of the 
rod M, should be carefully measured. Then start the engine, 
with the throttle-valve wide open, and screw up the nuts K L gra- 
dually, adding weights at N. It willthen only be necessary, when 
sufficient weights are added, to keep the wheel cool, and occasion- 
ally adjust the nuts K L. should the brake bind or become too 
loose from any cause. Should it be difficult or inconvenient to 
maintain the arm in a horizontal position, note carefully the posi- 
tion it assumes during the test ; and for the radius to be used in 
the calculation, measure the distance a } from the centre of the 
wheel to the centre of the rod M, in a direction perpendicular to 
the direction of the rod. 

Instead of the weights, N, and cylinder, O, a spring-balance may 
be attached to the end of the rod M.and secured to some fixed 
support, its readings during the trial being used in place of the 
attached weights. In this case, also, the weight of the apparatus 
must be first determined, and added to the readings of the spring- 
balance. The plan represented in the engraving is, however, the 
best. 

The above are, in detail, tho methols to be pursued in pre- 
paring a report of the performance of small engines and boilers. 
Although they are far from fulfilling all the requirements of 
a scientific test, they will give very accurate results if carefully 
conducted. 


TURBINE WHEELS, Effective power of.—lIt is important, in se- 
lecting a good wheel, to be assured that it will furnish ample 
power. After ascertaining a reliable maker, in order to determine 
the exact size of the wheel it is necessary that at least one third 
should be allowed for variations in water levels, and for the loss 
consequent to the wear of wheels and gates; and, in addition, 
figures should be made, based on but a little more than a half 
gate of water to the wheel. The best wheels afford almost all of 
their power at a five-eighths gate or under, and a difference be- 
tween a half and full gate is not more than should be the margin 
necessary to regulate speed. In use it will be found that open- 
ing gates seven-eighths or fully simply amounts to a large 
consumption of water, generally without producing five orten per 
cent additional power. Some good wheels give less power when 
at full than at part gates. The rule should be to buy a wheel 
amply sufficient at not much above half gate, allowance being 
made for over-estimate of power. We think the experience of all 
who have placed wheels with a less liberal allowance will bear 


100 ENGINEERING. 


out and confirm this rule. Allowing one fourth for the friction 
of the shafting of a cotton or woolen mill, without adding one 
third more for a reserve when in actual use, will scarcely fail to 
cause a manufacturer to wish that he had bought a larger wheel. 
Actual tests, accurately conducted, of 31 styles of turbines show 
the comparative range of effective force, under the best possible 
advantages, to be as follows: At quarter gate, from 13 to 50 per 
cent ; half gate, from 11 to 71 per cent ; three-quarter gate, from 
31 to 82 per cent, and at full gate, from 52 to 84 per cent, the best 
wheels giving out about all of their power at from five-eighths to 
three-quarters openings ; while the lower classes give but little 
power unless flooded with water, and even then fall far short of 
the amount claimed for them. Another reason why large wheels 
should be used is that, almost universally, high and low points of 
the head and tail waters so reduce the force of wheels as to cause 
partial stoppages of machinery, unless there is surplus power 
when the water is at the ordinary stage. 


THE STEAM-BOILER AND ITS ATTACHMENTS. 


BOILER, Cleaning the.—The flues or tubes of a boiler should 
be cleaned about once a week, with abrush or scraper. In case 
incrustation has formed in them, they can be cleaned by a jet of 
steam from a rubber hose. A boiler should be blown down 
and cleaned, under ordinary circumstances, about once a month. 
The fire should first be hauled ; and then, if possible, it is best to 
let the boiler stand until the water becomes tolerably cool, say for 
12 hours, after which the water may be allowed torun out. Then 
remove the man and handhole plates, enter the boiler, and clean 
it with scrapers and brushes in every part that can be reached. 
It should then be washed out with cold water from a hose, and 
this washing with a hose is the only means of cleaning those 
parts of a boiler that can not be reached by hand. There are 
many boilers into which a man can not enter, and of course these 
can only be washed out. When the fire is hauled, all leaks in 
the boiler should be r paired. Leaky parts exposed to the fire 
must have hard patches riveted on ; in other places soft patches 
secured by bolts can be used, each patch having a lip around it, 
and the joint being made with a putty composed of red and white 
lead. Leaky rivets or seams can sometimes be made tight by 
calking. Small Jeaks around the ends of tubes can often be 
stopped in the same way, but as a general thing a leaky tube 
must cither be replaced or plugged. To plug a tube, drive a 
white-pine,plug tightly into each end, and cut it off even with 
the tube-heads ; then pass a bolt through the tube, with cup 
washers on each end, and screw it up tightly, putting putty under 
the washers. 


BOILERS, CYLINDRICAL.— 70 find the necessary thickness in inches 
for the shell—Multiply the pressure of steam in pounds per 
square inch by the diameter of the boiler in inches, and multiply 
this product by 0.0002 for a copper boiler with single-riveted 
shell; by 0.00015638 for a copper boiler with double-riveted shell ; 
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by 0.0901316 for a wrought-iron boiler with single-riveted shell ; 
by 0.0001111 for a wrought-iron boiler with double-riveted shell ; 
by 0.0001 for a steel boiler with single-riveted shell ; and by 
0.00008333 for a steel boiler with double-riveted shell. 

In illustration of the rule, suppose that itis required to find the 
necessary thickness for the shell of a copper boiler 60 inches in 
diameter, double riveted, for a pressure of 40 lbs. per square inch. 

First take the product of 40 and 60, which is 2400, and multiply 
this by 00001563, which gives 0.375, or 3 of an inch, as the neces- 
sary thickness. 

To find the safe pressure in pounds per square inch.—Divide the 
thickness of the plate in inches by the diameter of the boiler in 
inches,and multiply the quotient by 5000 for a copper boiler with 
single-riveted shells; by 6400 for a copper boiler with double- 
riveted shell ; bv 7609 for a wrought-iron boiler with single-rivet- 
ed shell ; by 9009 for a wrought-iron boiler with double-riveted 
shell; by 10,000 for a steel boiler with single-riveted shell ; and 
by 12,000 for a steel boiler with double-riveted shell. 

Thus, to find the safe pressure for a boiler 32 inches in diame. 
ter, the shell being made of wrought-iron plates 1 of an inch 
thick, single-riveted : First divide + by 32, which gives +4,, and 
multiply this by 7600, the product, 593 lbs. per square inch, being 
the pressure required. 

Thicknss, in inches, of flat heads (not stayed)—Multiply the 
square root of the pressure in lbs. per square inch by the radius 
of the shell in inches, and by 0.018333 for a head of copper ; by 
0.010541 fur a head of wrought-iron ; and by 0.0081649 for a head 
of steel. 

A steel boiler has a diameter of 24 inches, and the pressure of 
the steam is 60 lbs. per square inch: The thickness of the head 
is the product of 7.746 (the square root of 60), 12, and 0.0081649, 
which is equal to 0.7766, or about 34 of an inch. 

Safe pressure, in pounds per square inch, for flat heads (not 
stayed).—Divide the square,of the thickness of the plate in inch- 
es by the square of the radius of the shell in inches, and multi- 
ply the quotient by 5525 for a head of copper ; by 9000 for a 
head of wrought-iron ; and by 15.000 for a head of steel. 

Suppose the heads of a boiler are of steel, 4 inch in thickness, 
and that the diameter of the boiler is 24 inches : .25 (the square 
of 4), divided by 144 (the square of the radius), is .00174, and the 
product of .00174 and 15,000, 26 lbs., is the pressure required. |B. 


BortEeRs, Heating surface of.— Note: In the following rules all 
dimensions are to be taken in feet. 

(a) Cylindrical boilers.—Take the product of (1) the diameter of 
the boiler, (2) the length of the boiler,and (3) 1.5708. ; 

Suppose a given boiler has a diameter of 86 inches, anda 
lengh of 20 feet, its heating surface is the product of 3, 20, and 
1.5708, or about 944 square feet. 

(0) Cylindrical flue boilers.—Take the product of the diameter 
of the boiler, the length, and 1.5708, and add it to the product of 
(1) interior diameter of flue, (2) length of flue, (8) number of flues, 
and (4) 3.1416. 

Suppose that a fiue boiler is 4 feet in diameter, 22 feet long, and 
has two flues, each with an interior diameter of 15 inches. ‘Then 
the heating surface is equal to the product of 4,22, and 1.5708, or 
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nearly 1381, increased by the product of 1.25, 22, 2, and 3.1416, 
or about 1723, making the total heating surface 311 square feet. 

(ec) Cylindrical tubular boilers.—Find the product of the diame- 
ter of the boiler, the length, and 1.5708, and add this to the pro- 
duct of the Jenvth of the boiler, the number of tubes, and the 
heating surface of a tube per foot of length. 

The preceding table gives the heating surface per foot of 
length for the standard sizes of tubes. 


LOCOMOTIVE BOILER. 


Example—A cylindrical tubular boiler has a diameter of 42 
inches, is 16 feet long, and contains 40 tubes, each 4 inches out- 
side diameter. 

The product of 3}, 16, and 1.5708 is nearly 88. 

The product of 16, 40, and 0.977 (the internal surface of the 
tube, per running foot) is about 615, so that the whole heating 
surface is 703 square feet. ; 

(d) Locomotive beilers—I. Add together the following quanti- 
ties: (1) The product of the length of the line bounding the 
cross-section of the furnace, and the length of the furnace. (2) 
Twice the area of the cross-section of the furnace. (8) The pro- 
duct of the length of the tubes, the number of tubes, and the 
heating surface of a tube per foot of length. 

II. Subtract from this sum the sum of the following quanti- 
ties: (4) The area of the furnace-door. (5) The product of the 
number of tubes, the square of the internal diameter of a tube, 
and ().7854. 


104 ENGINEERING. 


As an example of the use of this rule, suppose it is required ta 
determine the heating surface of a boiler having the dimensions 
noted in the engravings, Fig. 1 being a cross-section of tha 
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boiler at the furnace, showing also the furnace door in dotted 
outline, and Fig. 2 a longitudinal section. (1) The length of the 
line bounding the cross-section of the furnace is the sum of twice 
3.5, 1.5708, and 2.5, or 11.07, and the product of 11.07 and 4 is 
44.28, (2) The area of the cross-section of the furnace is the sum 
of 3.5 squared, 24 times 4, and 0.7854 divided by 2, or about 
13.89. Twice 138.89 is 27.78. (8) The product of 8, 20, and 0.977 is 
157.32. The sum of 44.28, 27.78, and 157.82 is 229.388. (4) The 
area of the furnace-door is the sum of 1.5 times 1.25, and 0.3927 
times 1.5 squared, or about 2.76. (5) The- product of 20, 0.611 
squared, and 0.7854, is about 1.52. 

The sum of 2.76 and 1.52 is 4.28. The difference between 229.38 
and 4.28 is about 225 square feet, the heating surface required. 

(+) Vertical boilers —I. Take the sum of the following quanti- 
ties: (1) The product of the diameter of furnace, height of same, 
and 31416. (2) The product of the diameter of the furnace 
squared and 0.7854. (8) The product of the number of tubes, 
length of same, and heating surface per foot of length. 

II. Subtract from this sum the product of the number of tubes, 
the internal diameter of a tube squared, and 0.7854. 

EHxample.—Required, the heating surface of a vertical boiler 
with the following dimensions : Diameter of furnace, 24 inches ; 
height of furnace, 18 inches ; 40 tubes, each 2 inches outside di- 
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ameter, 6 feet long. (1) The product of 2, 1.5, and 3.1416 is 
9,42. (2) The product of 4 and 0.7854 is 8.14. (8) The product of 
40, 6, and 0.4739 is 118.74. The sum of 9.42, 3.14, and 113.74 is 
126.3. The product of 40, 0.02274 (the square of 0.1508), and 
0.7854 is about 0.72. The heating surface is the difference be- 
tween 126.3 and 0.72, which is about 125.6 square feet. DB: 


Bortens, Horizonrau, Setting.—The best way is to have the 
firc-box at least as wide as the boiler, and have as much heating 
surface as possible ; but below the water-line all passages should 
be made largc, so as to allow a free passage to the heated gases, 
and where they leave the boiler, a damper should be provided. 
The bridge-wall should be high enough to prevent coal from 
being thrown over, and the grates low cnough to allow ample 
room for combustion. Nothing can be gained by putting the fire 
near the boiler or contracting any of the passages ; it is better to 
let the heat diffuse itself ‘fully throughout the entire heating 
surface. 


BoiLeRs, Priming in.—If your boiler primes, eather ““swap”’ it 
off for another or superheat your steam moderately ; but beware 
of anti-prim ng doctors and thcir remedies. 


Borers, Rules for firing under.—(1) Begin to charge the fur- 
nace at the bridge end, and ke -ep firing to within a few inches of 
the dead-plate. (2) Never allow the fire to be so low before a 
fresh charge is thrown in, so that there shall be at least 4 or 5 
inches of clear, incandescent fuel on the bars, equally spread over 
the whole. (8) Keep the bars constantly and equally covered, 
particularly at the sides and bridge end, where the fuel burns 
away most rapidly. (4) If the fuel burns unequally or in holes, 
it must be leveled and the vacant spaces filled. (5) The large 
coals must be broken in pieces not larger than a man’s fist. (6) 
Where the ash-pit is shallow, it must frequently be cleaned out ; 
a body of hot cinders will overheat and burn the bars. 
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STRAIGHTENING TALL CHIMNEYS. 


CHIMNEYsS, To straighten tall—Have a number of oak wedges 
made of sufficient length to pass through the entire thickness of 


106 ENGINEERING. 


the chimney and project sufficiently on the outside. Place them 
in sets of three each, one over the other, as shown in the en- 
graving, having the surfaces in contact straight and smooth, 
and black-leaded to diminish friction. Commence on the oppo- 
site side to that in which the chimney leans ; cut through to the 
inside, inscrt one setof wedges, and wedge above and under them 
until they take a bearing. Repeat the process around the chim- 
ney, except on the lowest side, leaving spaces of a foot or more 
between each set of wedges. ‘Then, by driving the centre wedge 
in each sct inwards, as much of the chimney as rests on them is 
gradually lowered just at the places and to the amount required 
to bring it to an exact perpendicular. When that is done, brick 
up the intervening spaces, loosen and withdraw the wedges, and 
brick up in their places. This requires careful and skilful work. 


CuIMNEYS, Proportioning.—The general rule is to make the 
cross-section of the chimney, which may be either round or square, 
from 4 to +5 of the grate-surface, and the height from 50 to 70 
feet. . ; 

To determine the amount of coal which will be burned per square 
foot of grate per hour, with good proportions, by Professor Thurs- 
ton’s rule.—Subtract one from twice the square root of the height. 
Example: What will be the amount of coal burned per square 
foot of grate surface per hour, the chimney being 49 feet high, 
and suitably proportioned? The square root of 49 is 7; twice 7 
is 14; 14 less 1is 18, which is the amount of coal required in 
pounds, 

To determine the height required to give a certain rate «f com- 
bustion.—Add 1 to the weight to be burned per square foot per 
hour ; divide by 2 and square the quotient. Hxample, same as 
above, worked backwards, thus: What height of chimney is re- 
quired to burn 18 pounds of coal per square foot of grate sur- 
face per hour? 13 and 1 are 14; 14 divided by 2 is 7; the 
square of 7 is 49, which is the height of the chimney in feet. 


CoaL, Effect of damp air on.—It has been found by recent 
experiments on this subject, that the loss in weight, due toa 
slow oxidation and to the disengagement of gases which form the 
richest part of bituminous coal, may equal one third of the ori- 
ginal weight. The heating power in such coal was lowered to 47 
per cent of its former capacity. The same coal exposed to the air, 
but-in a closed receptacle, did not lose more than 25 per cent of 
gas and 10 per cent of heating power. Bituminous coals alter 
most rapidly. This shows the disadvantage of damp cellars, and 
of leaving coal uncovered for long periods and subject to bad 
weather. 


COMBUSTION AND FUEL.—The principal constituents of coal are 
carbon, hydrogen, water, a little sulphur, ashes and clinker, the 
latter two substances consisting generally of silica, alumina, iron, 
lime, magnesia, and oxide of manganese. The principal combus- 
tible constituent of anthracite is fixed, uncombined carbon. The 
free-burning or semi-bituminous coals contain a considerable 
amount of hydrocarbon or volatile combustible matter, and bitu- 
snaps caking coals have a larger percentage of volatile combus- 
tible. 


If a mass of coal is broughi to a sufficiently high temperature 
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(probably something above 1000° Fahr.), the combustible mate- 
rials enter into chemical combination, and as much heat is given 
out as would be required to decompose the resulting products into 
their elements. When coal is burned the water is tirst expelled ; 
then the sulphur, if any is contained, is consumed, forming sul- 
phurous oxide ; after this the hydrogen in the volatile combusti- 
ble matter unites with oxygen, forming water ; and the carbon 
set free unites with oxygen, formine carbonic dioxide, if the tem- 
perature is sufficiently high and enough oxygen is present, or, 
under less favorable circumstances, either forming carbonic oxide 
or passing off unconsumed, as soot. The combustion of the fixed 
carbon next begins, the product of the combustion being carbonic 
dioxide or carbonic oxide, so that finally nothing is left except 
the ashes and clinker. 

It nay be well to trace the effect of these various combina- 
tions: The water contained in the coal is expelled in the form of 
steam, so that it carries off some heat, and is a positive disadvan- 
1age. The complete combustion of a pound of sulphur produces 
about 4000 units of heat, but the amoant of sulphur in coal is 
usually so slight that its heating qualities scarcely deserve to be 
regarded. ‘The action of the sulphur on the material of the boiler 
is, however, a very serious matter. It has not yet been determin- 
ed by experiment what per cent of sulphur is sutficient to render 
a coal unfit for use in a furnace, but it is well known that ‘many: 
of the Western coals produce very bad cffects when employed in 
locomotive boilers. A pound of hydrogen combining with oxy- 
gen, forming 9 pounds of water, has a heating power of 62,032 
units. It seems doubtful, however, whether this amount of heat 
is available from the combustion of hydrogen ina boiler. The 
experiments by which this value was determined were made upon 
hydrogen in the gaseous state, and the steam resulting from the 
combustion was condensed. Now the hydrogen in coal is ordi- 
narily combined with carbon, and frequently with nitrogen, so 
that it must be separated from the combination before it can be 
united with oxygen, and heat is required for this separation. 
Again, in a boiler the prolucts of combustion usually pass into 
the chimney at such a high temperature that the water, which is 
the result of the combustion of the hydrogen, passes off in the 
form of steam, and thus carries off a considerable quantity of 
what is commonly known as latent heat. This subject is one 
which has been bat little considered by experimenters, and is 
worthy of more extendel investigatioa. The volatile combusti- 
ble matter of coal generally contains oxygen in combination, and 
this must be changed into the gaseous state before being united 
with the hydrogen, an operation that requires as much heat as 
results from the new combination. Hence it is certain that the 
amount of hydrogen contained in coal must be diminished by one 
eighth of the weight of the oxygen before attempting to form any 
estimate of its heating qualities. 

The carbon of the coal, as has been already stated, will unite 
with oxygen, forming carbonic dioxide, and may afterwards take 
up more carbon, and be converted into carbonic oxide. Now the 
result of the complete combustion of a pound of carbon is 3% lbs. 
of carbonic dioxide, and the combustion produces 14,500 units of 
heat. But a pound of carbon imperfectly burned produces 2 
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pounds of carbonic oxide, and only 4400 units of heat. In a fur- 
nace where the combustion is imperfect, the action is usually as 
follows : A pound of carbon is at first completely burned, forming 

3% pounds of carbonic dioxide, and then takes up another pound 
of carbon, producing 43 pounds of carbonic oxide and 8800 units 
of heat, This carbonic oxide, however, if supplied with a suffi- 
cient amount of air, will burn and again form carbonic dioxide, 
so that the full effect of the combustion of the carbon will be 
realized. <A practical application of this principle is seen in the 
combustion-champbers in boilers, which are designed to complete 
the combustion of the gases after they leave the furnace. 

Having disposed of the materials of the coal which escape into 
the chimney of a boiler, the ashes and clinker that remain should 
be considered. The effect of these substances is injurious in se- 
veral ways: they choke up the furnace, preventing free access of 
the air to the combustible materials, and instead of entering into 
combinations and producing beat, they require to be heated to the 
temperature of the furnace, and are then removed, without hav- 
ing produced an equivalent for the heat expended upon them. 

In ordinary boiler-furnaces, the amount of air required for the 
combustion of 1 pound of coal is about 24 pounds, or between 
280 and 300 cubic feet, 

For a table of the qualities of ee rican coal from various loca- 
lities, compiled from Prof. Johnson’s Report, see page 95. —i&B. 


FEED-WATER HEATERS, Gain from the use of.—A unit of heat 
is the amount of heat required to raise the temperature ofa pound 
of water one degree, the water being at the temperature of maxi- 
mum density, abont 39.1° Fahrenheit. The table below shows 
the number of units of heat required to convert one pound of wa- 
ter, at the temperature of 32°, into steam of various pressures. 


Pressure of steam Pressure of steam 
in lbs. per sq. in., Units of heat. in lbs. per sq. in., Units of heat. 
by gauge. by gauge. 
1 1148 LO wen Berea ec 1155 

Ole we Sele. co Se 1161 BUF. SO Sat 1165 
40 1169 50. 1173 
Le gl a, aoe 1176 70.. 1178 
ae as Se Ghee: QU 5.4 faeces <d She 1183 
RADE ore oo heehee 1185 LIDS teria de RAO k 
BO kate Le Poets ek LOU 
FIG eons EE Le 1192 Date hate cari. « 1193 
ANS Scott tae thee 1195 Pee aear coe, 1196 
RE a see, Au eae ieee eet rede 6 6) 
re | dean Early SE nd 1200 


In a non-condensing engine, if the exhaust steam escapes di- 
rectly into the atmosphere, it carries off most of the heat that was 
previously imparted to it by the coal in the furnace. This may 
be illustrated by an example. 

Suppose the steam is admitted into the cylinder of an engine at 
a pressure of 90 pounds per square inch, and exhausted at a pres- 
sure of 1 pound above the atmosphere, and that the temperature 
of the feed-water is 70°. If the feed-water had been at 32°, it will 
be seen that each pound of water would have required 1183 units 
of heat to convert it into steam of 90 pounds pressure ; but since 
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the temperature of the feed was 38° above 32°, 38 units less, or 
1145, will be necessary. The exhaust steam carries away 1148 
less 38, or 1110 units of the heat that has been imparted to the 
steam by the coal, so that about 96.94 per cent of the heat is 
thrown away. Now, it costs money to heat this water, and the 
steam-user who pays $6.50 a ton for coal, which converts 15,000 
pounds of water into steam, might make up an account some- 
what after this manner: ‘‘ After evaporating 15,000 pounds of 
water at a cost of $0.00043+ per pound, I allowed 14,541 pounds 
to escape into the air without rendering me any equivalent, and 
only utilized 459 pounds in my engine; so that really I pay at 
the rate of $0.014+ for every pound of water used.” 

There are many steam-users to-day who could readily make up 
an account somewhat like the preceding. 

Now suppose that the steam-user, being convinced of the folly 
of paying for coal to raise steam which is blown away without 
doing any good, attaches a heater to his exhaust-pipe, and so 
raises the temperature of the feed-water to 200°, instead of 70°, 
as before. If this is done, and the heater is a good one, which 
does not increase the back pressure, each pound of water requires 
139 units less for its evaporation, and each pound of exlaust- 
steam carries away 1380 units less than before ; and the steam-user 
can make up his account anew, as below: 

‘*One ton of coal now evaporates about 16,900 pounds of water, 
at a cost of $0.00938 per pound. and 600 pounds of this water are 
utilized in the engine ; so that I now pay $0.0108 for each pound 
of water that produces useful effect.” 

If he had an engine of 100 horse-power, using 30,009 pounds of 
steam a day, and working 300 days in a year, he would find that 
the difference in his coal bill, before and after the change, would 
be the difference between $3870 and $3420, or $450. B. 


FIRE-CLAY for boiler-furnaces.—Take common earth, well 
mixed with water, to which is added a small quantity of rock- 
salt ; let the water stand until the salt dissolves, which will take 
about 2 or 3 honrs. It is then ready for use. Apply it as fire- 
clay is used, and your furnace will stand much longer. 


FLUE-SHEETs, To calk leaks in.—Use a reflector (a tin plate 
will do) adjusted in front of the furnace-door, so as to throw 
light on to the flue-sheets, while calking leaks. 


FLuEs, Wroueat-lron.— Thickness in inches of « wrought-iron 
flue exposed to external pressure: I. Find (1) the product of the 
diameter of the flue in inches, (2) the length of the flue in feet, (3) 
the pressure of steam in lbs. per square inch, and (4) .000,009,091. 

II. Extract the square-root of this product. 

Suppose, for example, that a flue is 12 inches in diameter and 6 
feet long, and that the pressure of steam is 40 Ibs. per square inch : 
The product of 12, 6, 40, and 0.000,009,091 is about 0.02618, and 
the square-root of this number is 0.1618+, or about ;4; of an inch. 
It will be observed that the thickness of a flue increases directly 
as the length. Thus, other things being equal, a flue that is 12 
feet long must be twice as thick as one that has a length of 6 
feet. In making long flues, it is common to strengthen them at 
intervals by bands, thus converting them into a series of shori 
flues, so far as the strength is concerned. 
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Safe pressure in lbs. per square inch for a wrought-iren flue 
exposed to external pressure ; Multiply the square of the thickness 
in inches by 110,000, and divide this product by the product of 
(1) the diameter of the flue in inches, and (2) the length of the 
flue in feet. 

Example.—What is the safe pressure for a flue 15 inches in 
diameter, 8 feet long, and of an inch thick ? 

The product of 0.140,625 (the square of the thickness) and 110,- 
000 is 15,468.75. Dividing this by 15 times 8, or 120, the quotient 
is about 128.9 Ibs., the pressure required. B. 


GAUGES, mercurial steam, Keeping clean.—This can be done by 
putting a little glycerine or sulphuric acid on the surface of the 
mercury. This serves as a lubricator of both glass and metals, 
and prevents their adhesion. 


GauGcEs, Water and steam.—When a boiler is in use, the 
gauge-cocks should frequently be tried to see that they are not 
choked up, and the glass gauge should often be blown out. After 
ascertaining the proper place for the weight on the lever of the 
safety-valve, a stick should be secured to the lever with wire, so 
that the ball can not be moved out any further. A cord should be 
secured to the safety-valve lever, within easy reach of the engi- 
neer, so that the valve can be opened by hand if it sticks, and 
the safety-valve should be tried at least once every day, to ascer-, 
tain whether or not it is in working order. 

A steam-gauge should be tested at least once a year, and the 
engineer should frequently, try its accuracy by allowing the 
steam to raise the safety-valve, and noting the pressure shown 
by the gauge. The hand of a steam-gauge sometimes sticks, and 
the engineer should tap the face of the gauge lightly several times 
a day, to assure himself that it is in working order. He may 
also shut off the steam from the gauge-pipe, and open the drip- 
cock, noting whether the hand goes back promptly to 0, and re- 
turns to the former reading when steam is again turned on, 

In testing a boiler, warm water should be used, and a better 
test, when this is possible, is to enter the boiler and make a 
thorough internal examination. 

In leaving a boiler for the night, the fire may either be hauled 
or banked. If it is to be banked, it should first be cleaned and 
ther pushed back and covered with coal, the boiler being left 
with the furnace-door open and the damper closed. ’ 


JOINTS, RIVETED, Proportions of.—(a) Diameter of rivet in 
inches : Multiply the thickness of plate in inches by 2 for plates 
up to $ of an inch thick, by 1.5 for plates from # to 3 of an inch 
thick, by 1.25 for plates from % to 2 of an inch thick, and by 
1.125 for plates from 2 to 1 inch thick. 

(b) Length of rivet under the head, in inches: Multiply the 
thickness of the plate in inches by 4.5. 

{c) Distance between rivets, from centre to centre, in inches : (1) 
Single-riveted joints : Multiply the thickness of plate in inches by 
6 for plates up to } of an inch thick, by 5 for plates from } to 
of an inch thick, by 4 for plates from % to $ of an inch thick, and 
by 3 for plates from ~ to 1 inch thick. 

(2) Hach line of rivets, double-riveted joints : Multiply the thick- 
negs of the plate in inches by 7 for plates up to } of an inch thick, 
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by 6 for plates from } to + of an inch thick, by 5 for plates from 
1% to +5 of an inch thick, and by 4 for plates from ¥; to 1 inch 
thick. 

(d) Lap to be givcn to joint, in inches: (1) Single-riveted joints : 
Multiply the thickness of plates in inches by 6 for plates up to 2 
of an inch thick, by 4.5 for plates from 8 to 3 of an inch thick, 
and by 4 for plates from ¢ to 1 inch thick. 

(2) Double-riveted joints: Multiply the thickness of plate in in- 
ches by 10 for’ joints up to $ of an inch thick, by 7.5 for joints 
from $ to $ of an inch thick, and by 6.7 for joints from % to 1 
inch thick. 

A table is appended, giving the thickness of plate in decimals 
of an inch, varying by sixteenths : 


Halves. Fourths. Eighths. | Sixteenths. Decimals. 
Thre aes 0.0625 
pS aot? ae ps pi Pathe, 0.125 
Donte tat ae 0.1875 
Lion ts. ais sie tai [NS gamit AG LEK 0.25 
ste ek es ae 0.3125 
1 PET RY isc ae sites 0.375 
y aA eg Se 0.4875 
1 Wciarey PMA, Pay PA Lr 3 eee Be ce. eee 0.5 
OTe wee 0.5625 
or Fd. ida ti I Deseret eerie 9 0.625 
Li ee 0.6875 
3 Osussa cis Led vs ata 0.75 
i Bp gooey 0.8125 
18 Ee 1453 ee 0.875 
Ee tae eal 0.9375 
ote eee i ere Nel a NOs Ao: 1. 


The following example will serve to illustrate the rules : 
What should be the proportions of « single-riveted joint for a 
* boiler made of plates 4 of an inch thick ? 

Diameter of rivets is twice 0.125, or } of an inch. Length of 
rivets under head is 4.5 times.0.125, or 4; of an inch. Distance 
between centres of rivets is 6 times 0.125, or 2 of anincbh. Lap 
of joint is 6 times 0.125, or 2 of an inch. B. 


LEAD, Effect of steam on—Lead in contact with steam under 
pressure of over 10 lbs. per square inch very soon loses its 
strength, and it is therefore good neither for packing joints nor 
for conveying steam. : 


PIPES, STEAM, Burst.—Steam-pipes which have cracks in them 
from having burst, may be repaired by heating and then soldering 
them. 


Pipes, STEAM, Condensation in subterranean.—To prevent this, 
inclose the pipe in another larger pipe, and fill the space between 
the two with plaster-of-Paris or charcoal. The outside pipe 
should be water-tight. 


Pires, STEAM, Isolating material for.—Take 182 lbs. limestone, 
889 lbs. coal, 275 lbs. clay, and 330 lbs. sifted coal-ashes. This 
is finely pulverized, and mixed with 660 lbs. water, 11 lbs. sul- 
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phuric acid at 50° B., and about 160 Ibs. calves’ hair or hog- 
bristles. The compound is applied to the pipes in coats of 0.4 
inch thickness, repeated until a thickness of an inch and a half 
is obtained, when a light covering of oil is given. 

Pipgs, Steam, To prevent cracking, from freezing.—Steam-pipes 
apt to fill with condensed water and burst from freezing should 
have small holes with plugs to them, the plugs to be taken out 
at night. 

Sawpust As Fueu, To burn.—A saw-mill owner solves the 
problem of using saw-dust as fuel as follows. His boiler was a 
return tubular, 14 feet 6 inches long and 54 inches in diameter, 
with 64 three-inch tubes, and brick firebox 48 x 56 x 27 inches 
high ; bridge-wall was 7 inches at centre, rounded to the sides 
of boiler. He states: ‘‘{ lowered the bridge-wall 13 inches 
(keeping the same circle as before), lowered the paving in rear 
of firebox to a level with the grate-bars, and obtained a barrel of 
furnace-slag from 3 to 7 or 8 inches in size and 1 or 1} inches 
thick, which I placed on the grate-bars, about half covering 
them. I fired with wood; and when the slag got heated, I 
threw in the sawdust, which burned very well but smoked fear- 
fully (clouds would arise from the smoke-stack). I then intro- 
duced a 2 inch pipe, with about fifty }-inch holes, directly behind 
the bridge-wall, leaving both ends of pipe open ; after which, I 
never had a particle of trouble either in keeping up steam or in 
burning up the smoke, Not even in firing up did I ever see any 
smoke come out of the stack, which was 30 feet high and 32 
inches square, enlarged near top and to the top to 36 inches in- 
side measurement. I forgot to state that I covered the top of 
boiler with sheet-iron, then laid brick on it, covering the inter- 
stices with sand. ‘The sheet-iron was to prevent the sand from 
wedging off the wall when the bviler expanded.” A system of 
alternate firing, and with grates so arranged as to permit some 
charred fuel to fall through and burn in the ash-pit, gives the 
best results. 

SCALE IN STeAM-BOILERS, Prevention of.—(1) Use as pure 
water as your locality affords. (2) Clean and scrape your boiler 
as often as you possibly can. (8) Blow off without excess. (4) 
In case of salt or brackish waters, never use steam of over 90 
lbs. pressure to the sq. in. (5) In case of sulphate of lime waters, 
never use steam of over 70 lbs. pressure. (6) In case of water 
holding carbonate of lime in solution, pass it through a feed- 
water heater made hot by exhaust steam or waste heat. (7) In 
case of muddy waters use larze feed water cisterns or reservoirs, 
on the bottom of which th» suspended earthy matters will. soon 
form a soft deposit, when the surface water can be drawn off for 
use. When using hard water, save the drippings of the exhaust- 
pipe, and the condensation of the safety-valve blow-off, and 
from the cylinder, and use the water thus obtained to fill the 
boiler after blowing off. The result will be surprising in its ef. 
fect in loosening scale. 

Suack, To burn as fuel.—A correspondent, who has practical- 
ly investigated this subject extensively, says: Slack requires 
the grate-bars to be very open. I have used bars with open- 
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ings of 1} inches. The only secret in using slack with any 
kind of a furnace is to have the grate-bars open enough so that 
the fire can be kept open from the under side of the grates with 
the poker. Some coal, of course, will vo through at first ; but 
coarse coal and wood can be used to start with, and what falls 
through the grate must be raked out and put inagain. The coal 
will soon cake so that it will not waste. Make the furnace wider 
than usual, in building it, with doors in the side of the front, 
similar to furnaces for burning sawdust. For some varieties of 
coal, it will be found beneficial to wet the coal before throwing 
it into the furnace ; this helps to run the coal together. Then 
put in the coal atthe side doors, and let it alone till it cakes ; 
then with the poker roll it into the centre of the fire. It will be 
in large lumps and will not waste, and there will always be a 
good fire in the centre. Never smother it with fresh coal. A 
system of introducing comminuted fuel with the air required for 
its combustion, by means of a fan-blower, has been introduced 
by a Boston firm. 


SPectFIc HEAT.— Table showing the number of units of heat re- 
quired to raise the temperature of one pound of a substance one de- 
gree Fahrenhett. 


SAAD EE oat ag aes seis eile 0.23740 | Copper. ....... 2... 0.09515 
Alcohol (liquid)........ 0.61500 | Corrosive sublimate.... 0.06889 
‘¢  (vapor).)........ 045340 | Coranduma >, 2. 0.19762 
Aluminum,.........;.. 0.21480) Diamond: 77. . i a.2 eee 0.14687 
Ammonia (vapor)...... 0.50830 | Ether (liquid)......... 0.50842 
Anthracite coal........ 0.20100 “<>"0\(Vapor}?.. sone 0.48100 
ANtiniOn vie. nace ye 0.05077) Fusel-Oil. °..../ 72 ocae 0.56400 
ATORONIEC feo scree 0.20850 | Galena................ 0.05086 
ATSEDIG,. oc eas @ vecnne » U.08120 IAT IASS. Yo. an aieae te eee 0.19763 
Benzines scone. css cote 0.45000 | Glucinum............. 0.23080 
Bismuth (solid).......... 0.038084) Gold. 2030. 2% see 0.08244 
eee ALAC] LIRR)» ee. 8 eter 0.03630 | Graphite. ............. 0.20083 
Bituminous coal....... 0.20085 | Hydrochloric acid. ..... 0.18450 
BOVGn oe pce eke ee 0.25000 |. Hydrogen. .3.......4.. 3.40900 
DYASeee ce tc tee one Q.09391) Weer ootn4 ey ee eee 0.47400 
Bromine (liquid)....... 0.10700 | Iceland spar........... 0.20858 
Pete SPA) etre ae Was 0.05550 | Indinm 7700%.. 50. ese 0.05700 
CCT TTL es Sas cre 0.05669 | Iodide of mercury...... 0.04197 
Carbonie acide. 3:0 529. 0.21630 «  “ potassium.... 0.08191 
PE MO KAMOS Ce Gee eae 0.24500 ‘ne, C silvers. seer Gio 
CHALKAS FRESE 0.21485 | Iodine (solid)... ...... 0.05412 
CRETOOSLIAN Ene. sat: 0.24150 0! (liquid) 4 222egonue. 
Chloride of barium..... 0.89570 | Iridium............... 0.03259 
‘calcium. i. 016420 | -Tront tae eee 0.113880 

- “lead........ 0.06641 | Iron pyrites............ 0.18001 

s ‘‘magnesium. 0.19460) Lead (solid)............ 0.03065 

es “‘manganese. 0.14250; “ (liquid).......... 0.04020 
Chloride of strontium.. 0.11990) Lithium............... 0.94080 
MATE ahs: 5 013618 | Magnesium............ 0.24990 
Chlorine (gas).... ..... 0.12100) Manganese............ 0.12170 
Chromium: 4.) t0.22%. 0:12000)*Marblosas yas . omatien _ 0.20989 


CObalE, Gables Meeek: .scterats 0.10730 | Mercury (liquid)....... 0.033382 
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Mercury (solid)........ 0.08192 | Selenium.......-...... 0.07446 
deeper ‘ays Popeyes OOZES Silicns Siig ins cone epi tes 0.19132 
Die elie, -ene eer LU BL LIROEY  Sklad y . dekh San 0.17740 
Niobium. .... tc OOGS20 WiIVere JicS vay Win lee 0.05701 
Nitrate of sodium...... SP eee PMOL ITINE C2 vy dy) eae eget « 0.29340 
4 SS SUWOT SN ile. « OLABOS WLCRII 2, cet ain sboke,s sims 0.48050 
Oita oalhaeieist ast 5s CPeeeee On| COE Lt fe choke SE be og a 0.11750 
BISTRO OS 100 voce: . 6. ies. cm 0.23150 Sulphide of carbon..... 0.15700 
PR IUEO SON cos ds in nic nies ine 0.24880 LETS Cas de ON 0.12818 
Mitrous oxide... Ss.Jaa> 0.22380 | Sulphur (native)....... 0.17760 
Oil of turpentine (liq’d) 0.46727 dd (purified)..... 0.20259 
Ae “ (vapor). 0.50610 : (iquid).../. <5. 0.23400 
Tenant ag is). c.0<:0.05:s 0.40400 | Sulphuric acii......... 0 84300 
SUES TS, ee oe eee 0.31000 | Tantalum... 2... s .-5-. 0.04840 
OE AT Sa la 0.08113 | Tellurium............. 0.047387 
APRON sot n, dred aa: o> oe ee Ue) BALI Oe so tare op 2 fo 0.03355 
Pea teatiaes 2 ct ene U.Onged)| LDOPINUIMN, 66. 6. s «ous, 08 0.05800 
Pecrolenm,.. se... 2s 0.46840 | Tin (solid)............. 0.05623 
EROSPROTUA a. «0.04.50 3 0.18870 SON GCE Gs BYR ats aera 0.06370 
a UE TT aera 0.08248 | Tungsten....... ..... 0.03342 
Ree). tea a) UL OOOO | UTATIIUIN. .. 2. 4 on + ee 0.06190 
BE IATN oat. sce <9 0.05803 | Vanadium............. 0.08140 
Ruthenium). . .. ~ ....4. RUAEE RAI CWONT ULOR Stes ence (eats was 1 00000 
Be. es Mace aes 0.17295 | Wood spirit... 2.0.5... 0.64500 
BPEL O odie ecleye™ <4 EES Gv Al WANS plier Sele NS ea eh raree aie Go ee 


STAYED SURFACE, Safe pressure, in lbs. per square inch, for 
a.—Divide the square of the thickness of the plate in inches, by 
the square of the distance between stays, in inches, and multiply 
the quotient by 16,875 for a copper plate, by 27,000 for a 
wrought-iron plate, and by 45,000 for a steel plate 

KHxeample.— What is the safe pressure fora plate of wrought 
iron, + of an inch thick, secured by stays 6 inches from centre to 
centre ? 

The quotient arising from dividing 0.0625 (the square of 4) by 
36, is 0.00174. Multiplying 0.00174 by 27,009, the product is the 
required pressure, about 47 lbs. per square inch. B. 


STayED SurFACE, Thickness of, in inches.—Multiply the 
square root of the pressure, in lbs. per square inch, by the dis. 
tance between centres of stays in inches, and multiply this pro- 
duct by 0.007698 for a copper plate, by 0.0060858 for a wrought- 
iron plate, by 0.0047141 for a steel plate. 

For a copper fire box, in which the stays are 10 inches apart 
from centre to centre, and the pressure of steam is 60 Ibs.: The 
thickness of plate is the product of 7.746 (the square root of C0), 
10, out 0.007698 ; which is equal to 0.596, or about $3 on an 
inch ; 


Sray, Proper diameter for a, in inches.—Multiply the distance 
between stays, in inches, by the square root of the pressure, in 
pounds per square inch, and multiply this product by 0.0206 for 
ac pper stay, by 0.01784 for a wrought-iron stay. 

Hzample.—What is the proper “diameter for wrought-iron 
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stays, 6 inches between centres, the pressure of steam being 75 
pounds per square inch ? 

‘This is the product of 6, 8.66 (the square root of 75), and 
0.01784 ; which is equal to 0. 92697, or about 1% of an inch. B. 


Bris. Distance between, in A neoeNT ede the thickness of 
the plate, in inches, by the square root of the pressure, in lbs. 
per square inch, and multiply the quotient by 130, ifthe stayed 
surface is copper; by 164, if the stayed surface is wrought iron ; 
by 212, if the stayed surface is steel. 

Suppose the fire-box of a boiler is to be made of steel plates, $ 
of an inch thick, and the pressure of steam is to be 100 lbs. per 
square inch. 

Divide 0.375 by 10, and multiply the quotient, 0.0375, by 212 ; 
which gives 7.95, say 8 inches, as the proper distance between 
stays. B. 

Note.—The rules for stayed surfaces and flat boiler-heads are 
adapted from methods explained by Dr. Grashof i in “ Die Festig- 
keitslehre,” Berlin, 1866. 

VALVE, Sarety, A simple test for determining the accuracy 
of.—Secure the valve-stem of the safety-valve to the lever with 
wire or string, and attach a loop to the lever, into which pass 
the hook of an accurate spring-balance, arranging the loop so 
that it is directly over the centre of the valve-stem. Then take 
hold of the upper part of the spring-balance, and lift the valve. 
slightly, noting the reading of the balance. Measure the lower 
diameter of the safety-valve, and find its area ; divide the read- 
ing of the spring-balance by the area of the valve, and the result 
will be the pressure, in pounds per square inch, at which the 
steam will raise the safety-valve. Suppose, for instance, that 
the diameter of the safety-valve is 1 inch ; its area will be about 
ive of an inch. Now, if the tension of the spring-balance in 
raising the valve is 120 lbs., the pressure at which the valve will 
rise is the quotient arising from dividing 120 by 743A), or 153 Ibs, 
per square inch, 

A table is appended, giving the areas of valves for the ma- 
jority of cases that occur in practice : 


Table of Areas of Valves of Different Diameters. 


Diameter of valve in inches. Area of valve in square inches. 
OPO.) Bile cite eels ap oe 13-64 or 0.19635 
SM OriOsbSai, se ue whee ee 5-16 or 0.30580 
BGP OSTO” . ais arteaks hoot 7-16 or 0.44179 
Or OS 10ie oie eee ay 19-32 or 0.60132 

RE os hail tg Uh en a eee 25-32 or 0.7854 
At OF 120 ies epee cok eee 1 15-64 or 1.2272 
dh.Or 10 quate cee ee. 1 49-64 or 1.7671 
LS Or SUS cee ntact gee 2 13-32 or 2.4053 
AL in ae Sia Bee et cco Be 3 9-64 or 3.1416 
BP Orie) SS Bienes eee 4 29-82 or 4.9087 
CS PR ee LS raat i ee 7 1-16 or 7.0686 
SP OPBO se M07 es 9 58 or 9.6211 


Ae ys SR ABTS Bs OD 9EES 12 9-16 or 12.5664 
AP OF 4.5 SPRAY RRS 15 29-32 or 15.9048 
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Diameter of valve in inches. Area of valve in square inches, 
Disas  Seee os sce a Salta NttREAN 19 41-64 or 19.635 
De Ofte eet ed Pe 23 49-64 or 23.7583 
Cased Vir ae carta Shae OH ».-28 9-82 or 28.2744 
B. 


V. uve, SAFETY, Hints concerning the.—Some convenient ar 
rang: ment, such as a cord or lever, should be fitted to a safety- 
valve, so that*it can readily be opened by hand ; and the valve 
should be moved at least once a day, to keep it in good working 
order. A simple experiment to determine whether or not the 
valve is in truth a safety valve can readily be made by every 
steam-user. It will only be necessary to shut off the steam from 
the engine, or wherever else it is used, and making up a good 
fire in the boiler, observe whether the pressure increases materi- 
ally beyond the point for which the valve is set. This experiment 
can be made without the slightest danger, since, if the valve 
will not relieve the boiler automatically, it can be opened to any 
desired extent by hand. Any one can readily perceive the im- 
portance of making this test, for with a good safety-valve in 
working order, the chances of a disastrous boiler explosion are 
greatly diminished. 


VALVE, SAFETY, Proper diameter, in inches, for a.—This de- 
pends upon (1) the steam-pressure to which the valve is ex- 
posed ; (2) the lift of the valve; (8) the quantity of steam that 
must be discharged in a given time, in order to prevent an in- 
crease of pressure. These quantities having been determined, it 
is necessary to calculate (1) the area of opening required inorder 
to discharge the given quantity of steam ; (2) the diameter of a 
valve that will afford the required area of opening with the 
given lift. 

The method of making these calculations is explained below. 

A. The area of opening, in square inches, required, in order that 
a safety-valve may prevent the increase of steam-pressure beyond a 
given point. 

(a) For stationary and marine boilers with natural draft : Take 
the product of (1) the area of the grate-surface in square feet, and 
(2) 2.638, and divide this product by the steam-pressure as shown 
by gauge, increased by 14.7. 

(0) For stationary and marine boilers with forced draft: Take 
the product of (1) the area of the grate surface in square feet, 
and (2) 4.08, and divide this product by the steam-pressure as 
shown by gauge, increased by 14.7. 

(c) For locomotive boilers : Take the product of (1) the area 
of the grate-surface in square feet, (2) 11.67, and divide this 
pe oe by the steam-pressure as shown by gauge, increased by 

To illustrate the rules, suppose that the steam-pressure in a 
locomotive boiler is 150 lbs. by gauge ; what is the proper area of 
opening for the escape of steam by the safety-valve, the grate- 
surface being 16 square feet ? 

The product of 16 and 11.67 is 186.72, and the quotient arising 
from dividing this by the sum of 150 and 14.7, or 164.7, is about 
1;4% square inches, which is the required area of opening. 


118 ENGINERRING. 


B. The diameter of valve, in inches, required, to afford the neces- 
sary area of opening with the given lift. : 

(a) When the lift of the valve is equal to or less than the 

depth of the seat: Diminish the required area of opening by the 
product of (1) the square of the lift, in inches; (2) the square 
of the sine ofthe angle of bevel otf the valve; (8) the cosine of 
the angle of bevel of the valve, and (4) 3.1416. Divide this 
difference by the product of (1) the lilt in inches ; (2) the sine of 
the angle of bevel of the valve, and (8) 3.1416. 
_ (6) When the lift of the valve is greater than the depth of 
the seat: Diminish the required area of opening by the product 
of (1) the square of the depth of seat, in inches ; (2) the square 
of the sine of the angle of bevel of the valve ; (3) the cosine of 
the angle of bevel of the valve, and (4) 3.1416. Divide this 
difference by 3.1416 times the sum of (1) the depth of seat in 
inches, multiplied by the sine of the angle of bevel of the valve, 
and (2) the difference between the lift and the depth of seat, in 
inches, 

A table of sines and cosines of angles from 20° to 50° will be 
found below, and an example is appended in illustration of the 
rules. 


Angle. Sine. Cosine. Angle. Sine. Cosine. 
20°. 342 .940 36° 088 .809 
21° .008 934 37° 602 799 
22° 875 927 38° .616 788 
23° ool 921 39° 629 TTT 
24° 407 914 40° 643 766 
25° 423 906 41° .656 755 
26° .438 .899 42° .669 743 
poll i 454 891 43° .682 J73l 
28° 469 .883 44° .695 719 
29° 485 87 45° 107 107 
30° .000 .866 46° 719 .695 
3l° O15 857 47° 731 .682 
32° .530 .848 48° 748 .669 
33° .045 .839 49° 155 .656 
34° .909 .829 50° 166 643 
35° O74 819 


EHxample.—A safety-valve has a bevel of 33°, a depth of seat of 
¢ inch, and is required to give an area of opening of 2 inches, 
with a lift of }inch. What should be its diameter? 


Squaresof depthiof seats): 56). sawsidls p seul ots ete 0.0625 

Square: of:sine of/39%, Dewien oats. the «Ra Ia ae one 0.297 
PLOGU Chie. Sian fo Fo ow wa wae dls cae fete etal ORIEN ClehoReriainn 0.019 

Gosinie of B3a.Aik. Joan SE ER eee oe 0.839 


Productevie.. Sys erties oe) ahd Pee. ae ie Aa PGRE 0.016 
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Preomuct (bron thtiforward). jan fe. wb osbepels ies ood) bes 0.016 
MRRISPIRA US Ati rolcs stat ieide wees hans alias + Leyden 5 RN Te 3.1416 
PerOGUCto 4.0 i oe. ae Pe ae ot Sh ade Gy agen, Sale % 0.09 0.05 
eR BOOT Seon ai s+ alist om «Aik wise «yhiesn a ee 3 . ...2.00 in. 
Dem mE Cree Stee SAE Gt vy, Cabana ak Sandu Wid 5 ca oh « winhel o aig «wg we 6 0.05 
RT ESPEIECEISE ralad - Ltsix SUN ofHIAS Wari -. qasthag ody: Fogel wipe alee acne 1.95 
EEMORESY (HOGS co. Pe ee ree. steht II il ks tr ciple eats Rin 0b 0.25 
NIG a fa ed Ze Sioa rae eh Loin ied Aleta CIR oak Te wate 0.545 
Weir product, eet poe : re eek tse thee a et 0.136 
UME TATE SS Lhe ee I Ot. ole WN eoedleani's Oageas 3.1416 
Bauch ee te rene NY er tates Hoods! Laas 0.427 
LE a SR eM ge pal BEE ge ce a alr nae a Sonne rd a ss EAN 0.50 
PREC ECE LOT) SIL OL BOLG oar ae on cusps ar oe oe eo ard vate 0.25 
Ee LOPERCO TS Rien. cu tethy re ates at ia sin fa see lalied 0.25 
LGR TTT LS Soe ann eg ih ne ee a ae ie et Se 3.1416 
GLP ETOUUCE 15.1... 4 scars ke ccs = es oo a + die use oe 0.785 
1 EN Rh ape ERE Ware Meee fees aks OF Musee 0.427 
1.212 


Now 1.95 divided by 1.212 gives the diameter of valve, 1.61 
inches, nearly, B. 

VALVE, SAFETY, Proportions of parts of.—1st. Jo find the pres- 
sure per square inch ut which a given valve will open. Measure the 
following distances horizontally from the fulcrum to (1) the 
centre of the valve-stem ; (2) the centre of the weight; (8) the 
centre of gravity of the lever, or the point on which it will bal- 
ance if placed upon a knife- edge. Measure the diameter of the 
valve, and determine its area, either from a table or by multiply- 
ing the square of the diameter by 0.7854. Find the weight of 
(1) the valve; (2) the lever; (8) the ball. Multiply (1) the 
weight of the ball by its horizontal distance from the fulcrum ; 
(2) the weight of the lever by its horizontal distance from the 
fulcrum ; (3) the weight of the valve by its horizontal distance 
from the fulcrum ; ; (4) the area of the valve by its horizontal 
distance from the fulcrum. Add together the first three products 
and divide the sum by the fourth product. 

Hzample—A given safety-valve has a weight of 50 Ibs. 24 
inches from the fulcrum, the lever weighs 6 Ibs. ., and its centre of 
gravity is 15 inches from the fulcrum ; the weight of the valve 
is 2 lbs., and its centre is 4 inches from the fulcrum. The dia- 
meter of the valve i is 2 inches. At what pressure will the valve 
begin to rise? 


ROU RALOPE Se Pon. ste ree tlectvcceseecen 4 
Dine te es eo ec cecebaee 0.7854. 
Area of valve in EA SI pal i ae a ae Mcrae gre 3. 1416 


(1) 50 times 24 is 1200; (2) 6 times 15 is 90; (8) 2 times 4 is 
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8; (4) 4 times 3.1416 is 12.5664. The sum of (1), (2), and (8) is © 
1298, which divided by 12.5664 (the fourth product) is 103.03, 
the pressure in Ibs. per square inch at which the valve will open. 

2d. To find where to place the weight on a safety-valve so thut it 
shall open at a given pressure of steam. Multiply (1) the weight 
of the lever by the horizontal distance of its centre of gravity 
from the fulcrum ; (2) the weight of the valve by its horizontal 
distance from the fulcrum ; (3) the area of the valve by the 
pressure of steam in lbs. per square inch, and by the horizontal 
distance of the valve from the fulcrum. Add together the first 
two products, subtract their sum from the third product, and di- 
vide the difference by the weight of the ball. 

Hxample.—The ball of a safety-valve weighs 100 lbs., the 
lever weighs 10 Ibs., the valve weighs 2 Ibs., and has a diameter 
of 3 inches. The distance of the centre of gravity of the lever 
from the fulcrum is 25 inches, and the distance of the centre of 
the valve from the fulcrum is 5 inches. How far from the ful- 
crum must the valve be placed, in order that the lever may open 
at a pressure of 100 lbs.? 

Area of valve, 7.07 square inches. 

(1) 10 times 25 is 250; (2) 2 times 5 is 10; (8) the product of 
7.07, 100, and 5, is 3535. Adding together products (1) and (2), 
we have as their sum 260; subtracting this from 3535, the third 
product, we have 3275. Dividing this difference by 100, the 
weight of the ball, we have 32.75, or 322 inches as the distance 
from fulcrum to ball. 

To find what diameter a safety-valve must have, the other parts be- 
ing know to open at a given steam-pressure. Multiply (1) the weight 
of the ball by its horizontal distance from the fulcrum ; (2) the 
weight of the lever by the horizontal distance of its centre of 
gravity from the fulcrum ; (8) the weight of the valve by the 
horizontal distance of its centre from the fulcrum ; (4) the pres- 
sure of steam in pounds per square inch by the horizontal dis- 
tance of the valve from the fulcrum, and by the number 0.7854. 
Add together the first three products, divide their sum by the 
fourth product, and take the square 1oot of the quotient. 

Example.—W eight of ball, 60 lbs. ; lever, 7 lbs. ; valve, 3 Ibs. 
Distances from fulcrum: bill, 80 inches; centre of gravity of 
lever, 16 inches ; centre of valve, 3 inches. Pressure of steam, 
70 lbs. per square inch. What should be the diameter of the 
valve ? 

(1) The product of 60 and 80 is 1800 ; (2) the product of 7 and 
16 is 112; (3) the product of 3 and 3 is 9; (4) the product of 70, 
3, and 0.7854 is 164.934. The sum, of the first three products, 
1800, 112, and 9, is 1921. Dividing this sum by 164.934 (the 
fourth product), we have 11.647 inches. The square root of this_ 
number is 3.41+ inches, which by the rule is the required dia- 
meter of the valve. B. 


VALVE, To find the argle of bevel of a.—This is the angle of 
inclination fc a, or ¢ db, to a vertical line. Make the following 
measurements: (1) greatest diameter, g h, of valve, in inches ; 
(2) least diameter, a b, of valve, in inches; (3) depth, a k, of 
valve, in inches. Divide the difference of the greatest and least 
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diameters by the depth of seat. Find the angle whose tangent is 
nearest this quotient, in the accompanying table of tangents, 


Table of Tangents from 20° to 50°. 


Angle. Tangent. | Angle. Tangent. 
20° 864 JG? meek 
21° 84 av” _ 154 
22° 404 38° 181 
23° A24 39° .810 
24° A45 40° .839 
25° 466 41° .869 
26° A88 42° .900 
27° 510 43° 933 
28° 0382 44° .966 
29° 504 45° 1.000 
30° O17 46° 1.036 
31° G01 47° 1.072 
32° 625 48° teiit 
53° 649 49° . 1.150 
34° 675 50° 1.192 
35° 700 


Ezample.—The greatest and least diameter of a valve are 
4 6-10 and 4 inches, respectively, and the depthis inch. What 
is the bevel? 


a EE BR TED CEE LP 6 dial alc ohic ol anvisiot o> ts aae. kG 6 bre & be) aypare ws «-) 4.6 
EM EEN rly dha Gow! Sh aig fs GIN Wo eve wrote ik ioe vipin: blame ac-e 4. 
2)0.6 
0.5)0.3 
Tangent of angle of inclination...... qo SA ee 0.6 d 


From the table, it appears that the angle corresponding to thi 
is nearly 31°. B. 


VALVE, To find the area of opening, in square inches, of a, 
due to agivea lift.—(a) When the lift of the valve is equal 


> 
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or toless than the depth of seat: Find the product of (1) the 
diameter of the valve, in inches ; (2) the lift, in inches ; (8) the 
sine of the angle of bevel of the valve, and (4) 3.1416. Add this 
to the product of (1) the square of the lift, in inches ; (2) the 
square of the sine of angle of bevel of the valve; (8) the cosine 
of the angle of bevel of the valve, and (4) 3.1416. 

(b) When the lift of the valve is greater than the depth of 
seat: Find the product of (1) the diameter of the valve, in 
inches ; (2) the depth of seat, in inches ; (8) the sine of the angle 
of bevel of the valve, and (4) 3.1416. Find the product of (1) 
the square of the depth of seat, in inches ; (2) the square of the 
sine of-the angle of bevel cf valve ; (3) the cosine of the angle 
of bevel of valve, and (4) 3.1416. Find the product of (1) the 
diameter of the valve, in inches ; (2) the difference between the 
lift and the depth of seat, in inches, and (3) 3.1416. Take the 
sum of these tliree products. 

Haample.—The diameter of a valve is 4 inches, the bevel is 35°, 
and the depth of seat } of an inch. What is the area of open- 
ing for a lift of 2 of an inch ? 

The product of 4, 0.25, 0.574 (the sine of 35°), and 31416 is 
1.8. 
The product of the square of 0.25, the square of 0.574, 0.819, 
(the cosine of 35°), and 3.1416 is 1.85. 

The product of 4, 0.125 (the difference between the lift and 
depth of seat), and 3.1416 is 1.57. 

The sum of 1.8, 1.85, and 1.57 is 3.42 square inches, the area 
of opening required. BL. 


BELTS, PULLEYS, AND SHAFTING. 


BEuT-HOLEs, Laying out, through floors.—If a belt is to be 
earried from a pulley on an overhead shaft to one on any floor 
above, tie distance from centre of lower shaft to ceiling—under 
side of floor—should be measured and noted ; then the thickness 
of floor : next the distance between top of floor and centre of 
upper shaft. If one pulley or shaft is directly over the other, 
the size of pulleys and width of belt being known, you have all 
the data necessary if you measure the distance of one shalt 
from the wall of building, which is done by dropping a plummet 
from centre of shaft or diameter of pulley, and measuring to the 
wall from that point. From these data, whether the two shafts 
are in the same vertical plane, whether the diameters of the pul- 
leys are equal, and whether the belt is to be carried through one, 
two, three, or even four floors or not, the intelligent mechanic can 
lay out a diagram that will enable him to cut his belt-holes ac- 
curately. The diagram may be laid out full-size on a swept 
floor, or, on a reduced scale, on a board or sheet of paper. Mea- 
sures thus made can easily be transferred to the floor through 
which the holes are to be made. 
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BELT-LACING, Eel-skin—A mill-owner says: ‘‘ Eel-skins 
make the best possible strings for lacing belts. One lace will 
outlast any belt, and will stand wear and hard usage where 
hooks or any other fastenings fail. Our mill being on the bank 
of the river, we keep a net set for eels, which, when wanted, are 
taken out in the morning and skinned, and the skins are stuck on 
a smooth board. When dry, we cut them in two strings, making 
the eel-skin, in three hours from the time the fish is taken from 
the water, travel in a belt.” 


Brut-Lactnes, Holes for.—The strain on belts is always in the 
direction of their length, and therefore holes cut for the reception 
of lacing should be oval (the long diameter in line with thie 
belt). In butting or meeting belts, the crossings of the lacings 
should be on the outside. 


BELT PASSING OVER TWO PULLEYS, To find the length of a.— 
Measure the distance between the centres of the pulleys, the 
diameters of the pulleys, and the thickness of the belt. Add the 
thickness of the belt to the diameter of a pulley, and this gives 
the effective diameter. Half this is the effective radius, and it 
is to be noted that the effective radius, or the effective diameter, 
of a pulley should generally be used in all calculations relating 
to belts and pulleys. In making such calculations, care must be 
taken, also, to have all the dimensions in the same unit, feet or 
inches. In general, it is well to reduce all dimensions to feet. 

To illustrate the preceding remarks, suppose that the diame- 
ter of a pulley is 10 inches, and that the thickness of the belt 
passing over it is 8 of an inch. What is the effective radius, in 
feet? Ans. The effective diameter is 108 inches ; hence the effec- 
tive radius is 5;%; inches. 5 inches is 0.417 ft. 33; of an inch is 
0.016 ft. Hence 5%; inches is 0.488 ft. 

There are two cases to be considered, one in which the belt is 
crossed, and the other in which it is open. 


To find the length of a crossed belt passing over two pulleys : 


(1) Divide the sum of the radii of the two pulleys by the dis- 
tance between their centres, and find from the table of factors the 
factor corresponding to this quotient. 

(2) Multiply the factor so found by the sum of the radii. 

(3) Multiply the sum of the radii by the number 3.1416. 

(4) Subtract the square of the sum of the radii from the 
square of the distance between centres, and take the square root 
of the remaindér. Multiply the quantity so obtained by 2. 

(5) Take the sum of the quantities obtained by (2), (8), and (4). 

EKzample.—tThe radius of one pulley is 42 inches, of the other 
86 ; the distance between centres of pulleys is 12 feet, and the 
thickness of the belt is + of an inch; required, the length of the 
belt. is 

The effective radii are 3.51*feet and 3.01 feet. 

(1) Sum of radii, 6.520. Distance between centres, 12. Quo- 
tient of first quantity divided by second, 0.54. Factor in table 
corresponding to this quotient, 1.141, 

(2) 1.141 multiplied by 6.52, 7.489+. 

(8) 6.541 multiplied by 3.1.416.20.4838+4. 
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(4) Square of distance between centres,..............2-- 144. 
Square jof: sum of ‘radii sigs sees isi. es i's cee es pee 42.51 
Difference... .intatss ai oe dvpehip dis beige ee 101.49 


20.148. : 
(5) Sum of 7.489, 20.483, and 20.148, 48.07 feet, or 48 feet and 
$5 of an inch, length of belt required. 


Table of Factors for Determining the Length of Belts. 


— 


Quotient. Factor. 1 Quotient. | Factor. |, Quotient. Factor. 
| | | 

~ 0.01 0.020 || 0.85 0.716 0.69 1.523 
0.02 0.040 0.36 1387 0.70 1.551 
0.03 0.060 0.37 0.758 0.71 1.580 
0.04 0.080 0.38 0.780 | 0.72 1.608 
0.05 0.100 0.39 0.802 | 0.78 1.637 
0.06 0.120 0.40 0.823 0.74 1.666 
0.07 0.140 0.41 0.845 0.75 1.696 
0.08 0.161 0.42 0.867 0.76 1.727 
0.09 0.180 0.43 0.890 0.77 1.758 
0.10 0.201 0.44 0.912 0.78 1.790 
0.11 0.220 0.45 0.934 0.79 1.822 
0.12 0.241 0.46 0.956 0.80 1.855 
0.18 0.261 0.47 0.979 0.81 1.888 
0.14 0.281 0.48 1.002 0.82 1.925 
0.15 0.301 0.49 1.025 0.83 1.958 
0.16 0 822 0.50 1 047 0.84 1.995 
0.17 0.342 0.51 1.070 0.85 2.032 
0.18 0.362 0.52 1.094 0.85 2.071 
0.19 0.383 0.53 1.118 0.87 2.111 
0.20 0.403 0.54 1.141 0.88 2.152 
0.21 0.424 || 0.55 1.165 0.89 2.195 
0.22 0.444 0.56 1,189 -). 0.90 2.240 
0.23 0.464 0.57 1.214 || O91 2.287 
0.24 0.485 0.58 1.238 - (0.92 2.336 
0.25 0.506 0.59 1.262 0.95 2.389 
0.26 0.527 0.60 1.287 0.94 2.446 
0.27 0.547 0.61 1.312 0.95 2.507 
0.28 0.568 0.62 1.338 || 0.96 2.574 
0.29 0.589 0.63 1.364 0.97 | 2.651 
0.30 0.610 0.64 1.389 0.98 2.743 
0.31 0.631. 0.65 1.415 0.99 2.859 
0.32 0.652 0.66 1.443 || 1.00 3.142 
0.33 0.673 0.67 5 os gee aay 
0.34 0.694 0.68 1.496 % nes: 


| 


To find the length of an open belt passing over two pulleys : 
(1) Divide the difference of the radii by the distance between 
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centres, and find fro:n the table of factors the factor correspond- 
ing to this quotient. . 

(2) Multiply the factor so found by the difference of the radii. 

(3) Multiply the sum of the radii by the number 3.1416. 

(4) Subtract the square of the difference of the radii from the 
square of the distance between centres, and take the square root 
of the remainder. Multiply the quantity so obtained by 2. 

(5) Take the sum of the quantities obtained by (2), (8), and (4). 

It will be observed that these rules require ouly simple arith- 
metical operations. 

Evample.—Given, diameter of driving-wheel, 36 inches; of 
driven wheel, 9 inches ; distance between centres, 5 feet ; thick- 
ness of belt, 4 of an inch ; what is the length of the belt? 

Effective radii, 1.505 and 0.380 feet. (1) Difference of radii, 
1.125. Distance between centres, 5. Quotient, 0.23. Factor in 
table corresponding to this quotient, 0.464. (2) 0.464 multiplied 
by 1.125, 0.522. (8) Sum of radii, 1.835. 1.885 multiplied by 
3.1416, 5.922. 


(4) Square of distance between centres...............-. 20. 
Square of difference of radii..........-+.-- sees ee ee ees 1.266 
PPIEECRCTRCE teh ow sig dee eae « « « Wavelet ART te eo. oles 23.73 


Square root of difference, 4.872. 4.872 multiplied by 2, 9.744. 
(5) Sum of 0.522, 5.922, and 9.744, 16.188 feet, or 16 feet 24 
inches, length of belt. B. 


Bets, Power transmitted by leather.—By the aid of the ac- 
companying tables, now published for the first time, it will be 
easy for any one to ascertain the amount of power that can be 
safely transmitted by good leather belts under ordinary circum- 
stances. It is scarcely necessary to adil that the power trans- 
mitted by a belt in any special case can only be ascertained by 
experiment. All that can be done by the most elaborate rules is 
to show what power ought to be transmitted if a belt is properly 
arranged. The tables and accompanying rules will be useful, 
therefore, in calculations of the widih of belt required to doa 
definite amount of work under given circumstances. With 
these preliminary explanations, the use of the tables will be 
illustrated. 

I. Other things being equat, the power transmitted by a belt de- 
ponds upon the arc of contact and the speed of the belt. 

Il, To find the are of contact between a belt and a pulley, by the 
aid of the accompanying table, 

First Method.—Measure the length of the portion of the cir- 
cumference of the pulley that is in contact with the belt, and 
the diameter of the pulley. Divide the first measurement by the 
radius of the pulley, which gives the length of the arc of contact 
for a circle whose radius is 1. Find the number nearest to this 
in the column of tne table headed ‘“‘ Length of are for a radius 
of 1,’ and the required angle will be found in the same hori- 


zoutal line of the next column, to the left, headed “ Arc of con- 
tact.” 
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Table for Finding the Are of Contact of a Belt with a Pulley. 


CONSTANT. 


Both pulleys, crossed belt, and 
large pulley, open belt. 


Arc of contact. 


! 


Length of arc for 
a radius of 1. 
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Table for Finding the Arc of Contact of a Belt with a Pulley. 
(Continued.) 


Both pulleys, crossed belt, and 


large pulley, open belt. Small pulley, open belt. 


5 
7 
< | 
‘Length of arc for Length of arc tor 
z Arc of contact. a wadiue of 1. Arc of contact. a radius of 1. 
8 ; 
51 241° 4.212 119° 2.072 
52 243° 4.236 117° 2.048 
.53 244° 4.260 116° 2.024 
54 245° 4.283 115° 2.001 
5D 247° 4.307 118° 1.977 
.56 248° 4.331 112° 1.953 
asd 250° 4.356 110° 1.928 
.58 251° 4.380 109° 1.904 
.59 252° 4.404 108° 1.880 
.60 254° 4.429 106° 1.855 
.61 255° 4.454 105° 1.8380 
.62 fan fhe) 4.480 108° 1.804 
.63 258° 4.506 102° 1.778 
64 260° 4.531 100° 1.753 
.65 261° 4.557 99° 1.727 
.66 268° 4.585 9%° 1.699 
67 264° 4.611 96° 1.673 
.68 266° 4.6388 g4° 1.646 
.69 267° 4.665 93° 1.619 
.10 269° 4.693 91° 1.591 
71 271° 4,722 89° 1.562 
2 a pp ae 4.750 88° 1.534 
.03 274° 4.779 86° 1.505 
74 2 ae 4.803 85° 1.476 
Ay (3) PAW bas 4.838 &38° 1.446 
6 279° 4.869 81° 1.415 
Lee 281° 4.900 79° 1.384 
18 283° 4 9382 yf 1.352 
79 284° 4.964 76° 1.320 
80 286° 4.997 74° 1.287 
81 288° 5.0380 ps2 1.254 
.82 290° 5.065 "0° 1.219 
83 292° 5.100 68° 1.184 
84 294° 5.137 66° 1.147% 
.85 296° 5.1%4 64° 1.110 
.86 299° 5.213 61° 1.071 
87 301° 5.253 59° 1.031 
.88 808° ; 5.294 57° 0.990 
.89 306° 5.337 54° 0.947 
.90 808° 5.382 eo 0.902 
91 311° 5.429 49° 0.855 
92 814° 5.4%8 46° 0.806 
.93 317° 5.581 43° 0.753 
.94 820° 5.588 40° 0.696 
.95 324° 5.649 36° 0.635 
.96 828° 5.716 82° 0.568 
.97 832° 5.793 28° 0.491 
.98 337° 5.885 28° 0.399 
.99 344° 6.001 16° 0.283 
1.00 360° 6.284 0° 0.000 
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Example.—Suppose the length of the circumference of a pul- 
ley in contact with a belt is 84 feet, and the diameter of the 
pulley is 4 feet. The quotient arising from dividing 84 by 2 (the 
radius of the pulley) is 4.25, and the number in the table nearest 
to this is 4.26, showing that the required arc of contact is about 
244°, 

[It is to be noted that, in calculations of this kind, the effective 
radius of the pulley should be used (see page 110), ana all dimen- 
sions must be referred to the same unit of measurement. | 

Second Method.—Measure the effective diameters of both pul- 
leys, and the distance between their centres. There are two 
cases to be considered : 

(a) To find the are of contact for a crossed belt. 

Divide the sum of the radii of the two pulleys by the distance 
tween their centres ; find in the column of constants the nearest 
number to the quotient, and pick out the corresponding angle. 

Hxrample.—Diameter of driven pulley, 20 inches ; of driving 
pulley, 24; distance between centres, 8 feet. What is the arc of 
contact on each pulley of a crossed belt passing over them? Sum 
of radii, 1.8333 feet. 1.8333 divided by 8 is 0.23, nearly. From 
the table, it appears that the angle required is 207°. 

(b) Yo find the are of contact for a. open belt. 

Divide the difference of the radii of the two pulleys by the 
distance between their centres, and find the angles corresponding 
to the constant nearest to the quotient, in the table. 

Haample.—In the case of an open belt passing over two pul- 
leys, the following dimensions are given: Diameter of driving 
pulley is 5.2) feet; diameter of driven pulley is 3.5 feet; dis- 
tance between centres is 9 feet. The difference of radii (0.875) di- 
vided by 9 is 0.097-++. Nearest constant in table, 0.1, correspond- 
ing to an angle of contact of 192° on the driving, and 168° on the 
driven pulley. 

[These rules are founded on the assumption that the belt is 
drawn perfectly tight between the pulleys. Where there is much 
deviation from this, in practice, it is better to employ the first 
method. | 

Ill. Zo find the speed of a belt, in feet, per minute. 

Multiply the diameter of either )ulley, in feet, by 3.1416 times 
the number of revolutions that it makes per minute. 

Example.—A belt pas3se3 over a pulley that is 8 feet in diame- 
ter, and makes 200 revolutions a minute. The speed of the belt 
is the product of 3, 3.1416, and 200, or about 1885 feet per 
nunute. 

IV. To find the power that can be safely transmitted by a good 
leather belt of given width, passing ov r smooth iron pulleys, and 
running at a giv speed, the are of contrct being also given. 

This is determined by means of the second table. Find the 
horse-power fora belt one inch in width, for the nearest arc of 
contact in the table, and the nearest speed of belt, and multiply 
this by the width of the belt. If the belt is open, and the pul- 
leys have different diameters, take the angle of contact made by 
the belt with the smaller pulley. 
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Hazample.—What horse-power can be transmitted by a leather 
belt 10 inches wide, making an angle of contact of 80° with the 
smaller of the two pulleys over which it passes, and having a speed 
of 2400 feet per minute? Ans.—Horse-power for a belt 1 inch 
wide and 2000 feet speed is 1.802 ; horse-power for a belt 1 inch 
wide and 400 feet speed is 0.360; therefore, ‘by addition, horse- 
power of 1 inch belt for 2400 feet speed is 2.162; and for 10 horse- 
power, 10 times 2.162, or 21.62. 

V. Yo find the width of belt necessary to transmit a given 
amount of power for a given are of contact and given speed in 
Seet per minute. 

Find the power transmitted by a belt 1 inch wide, and divide 
the given power by this amount. 

Example-——An oyen belt passes over two pulleys having dia- 
meters of 4 and 6 teet respectively, and the former makes 300 
revolutions a minute. The distance between the centres of the 
pulleys is 15 feet... What should be the width of a belt to trans- 
mit 50 horse-power under these circumstances? Speed of belt 
in feet per minute, 3770; arc of contact of belt with smaller 
pulley, 172°; horse-power transmitted by a belt 1 inch wide, 
under conditions in table nearest to those determined above (7.¢., 
for arc of contact of 170°, and speed of 3800), 5.488. Required 
width of belt, 50 divided by 5.488, or a little over 9 inches. 

VI. In the use of a leather belt, it is best to run it with the 
grain side next to the pulleys, or in exactly the opposite way 
from that in which the hide was worn by the animal that was 
the original proprietor of the leather. ; 

VII. Lace-leather is better than hooks for fastening the ends 
of a belt together ; and a still better method, after a belt has be- 
come sufficiently stretched by use, is to rivet the ends togethér 
with long laps. In lacing a belt of any considerable size, make 
two rows of holes in each belt end, and put in double lacing. 

VII. A belt that is made of good material, and is of ample 
size, will last for many years, if kept clean, and prevented from 
becoming dry and hard by the use of neat’s-foot oil. It is poor 
economy to buy a belt whose chief recommendation is its small 
first cost. It is also a bad plan to use a belt that is just sufficient 
to transmit the power when very tightly strained, 


CORNER-TURNED BELT. 


BELTS, CORNER-TURNED, Device for—The two shafts placed at 
right angles, as shown in the engraving, carry the belt from A or 


ENGINEERING. 133 


B, passing around two flanged pulleys or guides, C, turning loose- 
ly on a fixed upright shaft, and sustained in position by a collar 
under the hub of each. 1t is possible to run pulleys by this de- 
vice which not only have varying diameters, but the shafts of 
which are on different levels ; but the results are not so good, 
owing to unequal strain on the belt. It is better to confine this 
method to shafts on the same level, and to pulleys of equal dia: 
me‘er, and the useful limit of anvle of shafts is that of 45°, or 
less. A greater or mre obtuse angle is better run by means of 
guides on two uprights. 


Betts, CouPpLinec.—In Fig. 1, A, B, C, and D are pieces of No. 
16 sheet-iron, riveted to the ends of the belt; E Kars hooks, 
shown in the natural size in Fig. 2, riveted to B. After the belt 


COUPLING BELTS, 


is laid over the pulleys, the hooks, F and G, of the lever, shown 
in Fig. 3, are placed in the holes at Cand D. Nowthe two ends 
of the belt are drawn together by the lever. H, and the hooks, 
K, are put in their places at A. Then the lever is taken out, 
leaving the joint finished. By this method, two men can set and 
couple a belt in the least possible time, obtaining an effectual 
joint, which will never allow the Lelt to run out of true, or to re- 
verse, 


Betts, Increasing the conveying force of.—Adding to the width 
of a belt and of the faces of the pulleys increases immensely the 
power of conveying force. A wide belt is always better than a7 
narrow one strained to its utmost capacity. 


Bets, Mendinge.—Lay the two ends of the belt exactly even, 
with the insides together, and puncl one straight row of holes 
across the end, driving the punch through both pieces so that the 
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noles may correspond. Now take your lace, pointed at both 
ends, and pass the points in opposite directions through the first 
hole, still keeping the two ends of the belt together as when 
punched, and draw the loop tight, observing to keep the ends of 
equal length. Pass the points through the second hole, and so 
proceed to the last ; then tie the ends over the edge of the belt, 
and the job is done. <A belt can thus be mended in half the time 
and with half the length of Jaciny required in the usual way ; and 
when the belt is subjected to heavy strains or slipping, it will 
wear ten times as long, as the lace never touches the pulley- 
faces. Of course the plan is not applicable when both sides of a 
belt run over pulleys, nor when the projecting ends would strike 
any thing in their track. 


BE.tTs, Oiling.—The best mode of oiling a belt is to take it 
from the pulleys, and immerse it in a warm solution of tallow and 
oil ; after allowing it to remain a few moments, the belt should 
be immersed in water heated to 100° Fahr., and instantly removed. 
This will drive the oil and tallow all in, and at the same time 
properly temper. the leather. 


BELTS, RUBBER, To prevent, slipping on pulleys.—Chalk the 
pulley when slipping occurs. The presumption is, however, that 
the belt is either too narrow or too loose. 


BELTS, Splicing large.—Cut your belt perfectly square on the 
ends and to the proper length; then cut a piece of belt of the 
same width and thickness, about 3 feet long. Bring the ends of 
the belt together, and put the short piece on the back of the 
joint, or outside, and bolt the belt and piece together with what 
are known as elevator-bolts, used for fastening the buckets to 
elevator-bands. The tools required are a brace and bit to bore 
the holes, and a small pair of blacksmith’s tongs to tighten up the 
nuts with. 


BELTS, Testing leather for.—A cutting of the material about 
0.03 of an inch in thickness is placed in strong vinegar. If the 
leather has been thoroughly acted upon by the tanning, and is 
hence of good quality, it will remain, for months even, immersed 
without alteration, simply becoming a little darker in color. But, 
on the contrary, if not well impregnated by the tannin, the 
fibres will quickly swell, and, after a short period, become trans- 
formed into a gelatinous mass. 


Betts, To lay out quarter-twist—To make holes through 
floors for the belts, lay out on a floor with chalk-line and train 
two views of the pulley, or by scale on paper as shown in the an- 
nexed diagram. Bis the belt running in the direction of the 
arrow on the lower pulley, and C is the belt running in the 
opposite direction. Therefore, drop a plumb-line, representing 
the perpendiculars, B and C, and draw the diagonals governed by 
the diameters of the pulleys, marking the distances a dD and cd 
on the floor. Now, drop a plumb-line from each side of the cen- 
tre of face of upper pulley to the floor, and from one point, ¢, 
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thus found, lay off the distance a b, ina line parallel with the 
upper shaft, and from the point @ in the distance, ¢ d, parallel 


LAYING OUT QUARTER-TWIST BELTS THROUGH FLOORS. 


with the lower shaft. These points are the places at which the 
holes should be cut. 


~FRICTION AND LUBRICANTS.—Whenever one surface moves 
upon another, the rough and projecting points of the two sur- 
faces (which always exist, even in the smoothest surfaces) op- 
pose resistance to the motion, and this resistance is called fric- 
tion. 
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The coefficient of friction i3 a quantity expressing the ratio of 
the friction to the pressure. For instanco, if the resistance to 
moving one piece of metal on another is one fifth of the weight of 
the moving body, the coefficient of friction, in this case is one 
fifth, or 0.2 3. Hence, knowing the coefficient of friction, in any 
given instance, and the weight of the body causing the resist- 
ance, the amount of friction is found by mul iplying these two 
quantities together. 

The work due to or lost on account of friction, in any given 
time, is found by multiplying the amount of friction of the moving 
body by the space passed through in the given time. It is cus- 
tomary to estimate the amount of friction in pounds, to make the 
given time one minute, and to measure the distance passed 
through in that time in feet. The result obtained will then ex- 
press the number of foot- pounds of work performed per minute 
in overcoming friction, and this can readily be reduced to horse- 
power, or any other desired unit of work. It is important to 
maintain the distinction between the amount of friction and the 
work of friction. 

‘The experiments of Coulomb and Morin have demonstrated 
the following facts in regard to friction : 

That it is proportional | to the pressure. 

With some limitations, that it is independent of the area of the 
surface pressed, and independent of the velocity of motion. 

The limitations are, that the pressure should not be so great as 
to abrade or wear away the surface rapidly, in which case the 
friction does not follow the laws enunciated above; also, that 
the velocity of motion shall not be so great as to expel the lubri- 
cant. It is found, for instance, in the case of the journals of car- 
axles, that they require to be enlarged as the specd increases, in 
order to prevent the expulsion of the lubricant. The actual bear- 
ing surface of a journal is usually considered to be the projected 
area of that journal, or the product of the length multiplied by 
the diameter. For instance, if a journal is 4 inches in diameter 
and 7 inches long, the bearing surface is 28 square inches. 

The pressure per square inch on the bearing surface should 
not exceed the following limits : 


t 


Velocity of periphery Limiting pressure per sq. in. 
of journal. of ‘bearing surface. 

1 foot, per RECON 0 So oeg Sia.s nie sine oe ls arete um cei 5 ee 

24 feet: per BecOna iia ae yun wewon tes Sen mars eee 224 < 

5 feet per second......... 2 is ls whe a Suokate 5 i Ore eiotiel (iets er 


It is well known that oneof the most common expedients for re- 
ducing the friction between two rubbing surfaces is. to interpose 
some lubricant, which seems to form a coating to the projecting 
points, making the whole surface more continuous, and thus les- 
sening the resistance. At very low pressures and velocities the 
viscosity of the lubricant occasionally causes the resistance to be 
increased instead of lessened, but in general the effect of an un- 
guent is to decrease the friction in quite a large ratio. Careful 
experiments have been made with revard to the friction between 
two surfaces when they were perfectly dry and clean, and when 
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different lubricants were used. In this manner it has been found 
that good oil, such as olive-oil, is one of the best lubricants ; that 
lard is better than tallow, and that the use of water, instead of 
lessening the friction, g@enerally increases it, Experiments upon 
the manner of applying the lubricant show that there is a great 
advantag? in a continual application, so as to keep a film con- 
stantly interposed between the rubbing surfaces, over the case in 
which the surfaces are merely kept slightly greasy. Below are 
given mcan values for the coefficient of friction, in cases arising , 
irom the sliding of one plane surface upon another, the surfaces 
being supposed to be true, and, in common language, smooth : 
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tts! ee 
Se re: 
Wood on wood... wis... 0.38 |... ../0.144/...../0.071/0.066)..... 
Wood on metal...........! 0.4L }...../0.20 |0.064/0.079/0.076)..... 
Metal on metal.......... 0.18 |0.311)0.197|0.071)9.092}0.075|0.070 
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In the case of journals, the coefficient of friction is generally 
mucn less than for plane surfaces. Mean values of this coeffi- 
cient, both for wood and metals, vary from 0.15, when the jour- 
nal is only slightly unctuous, to, 0.05, when there is a continual 
supply of the lubricant. In regar| to journal-friction, the amount 
is independent of the diameter of the journal, but the work re- 
guired to overcome friction will of course be greater with a large 
than with a small journal, becauss the distance passed through 
by the periphery of the journal in a given time will be greater in 
the former case. B. 


Bets, Testing vulcanized rubber for.—These trials consist in 
examining the comparative degrees of elasticity and tenacity. 
The manner in which they are conducted in the French navy ap- 
pears practical and easily followed. The first test consists in cut- 
ting from the sheets samples, which are left in a steam-b»iler 
under a pressure of 5 atmospheres for 48 hcurs. At the end of 
this time, the pieces should not have lost their elasticity. The 
specimens may then be placed on the grating of a valve-box, un- 
der a pressure from above of 85.5 lbs. per square inch, and should 
withstand 9100 strokes at the rate of 100 per minute. S»vecimens 
not boiled should withstand 17,109 strokes. Thongs of rubber 
boiled, and having a section 0.6 inch square and a length of 8 
inches, fixed between supports and elongated 3.9 inches, should 
resist, without breaking, a further elongation of 8 inches, re- 
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peated 22 times a minute for 24 hours. Thongs*not boiled, under 
the same conditions, should resist for 100 hours. These extra 
clongations may be easily made by a wheel, to the periphery of 
which one end of the thong is fastened, while the other extremity 
may be attached to a support. By turning the wheel, any deter- 
mined elongation may be given at the rate of from 20 to 25 times 
per minute. Under the above conditions, bands of first quality 
rubber, perfectly pure and well vulcanized, break after 180 or 200 
.clongations of 8 times the initial length. Bands cut from pure 
rubber, but of secondary quality, break after 50 or 60 elongations. 
Inferior caoutchouc, containing mineral matters or residue of old 
vulcanized rubber, gives no results at all. 

M. Ogier has investigated the properties of rubber belts made 
of repeated layers of cloth covered with prepared rubber. Through 
the adhesive nature of the caoutchouc, the superposed tissues 
form, after vulcanization, a homogeneous substance, comparable, 
in M. Ogier’s opinion, to the best curried leather. His experi- 
ments, in order to obtain the coefficient of friction of these belts on 
cast-iron pulleys, give us results varying from 0.42 to 0.84, as 

, against the coefficient for leather, 0.28. ‘lhe minimum value cor- 
responds to canvas and rubber belts without an exterior rubber 
coating. On pulleys of various forms, the maximum value of the 
coefficient of friction was found on those slightly convex and pre- 
senting a roughly turned surface, this result being inverse to that 
obtained with leather belts. Similarly the presence of fatty 
bodies has an opposite action on the cloth and rubber belts to that 
which it has on leather. On covering the former with a light 
varnish of half olive-oil and half tallow, the adhesion was found 
to be considerably augmented. (1) The resistance to traction of 
rubber and canvas belts per square millimeter (0.0009 square inch) 
of section, is at least equal to that of leather belts. (2) This re- 
sistance per square millimeter is independent of dimensions— 
length, breadth, or thickness. Such is not the case with leather 
belts, and therefore preference should be given to rubber belting 
whenever the conditions of the power to be transmitted necessi- 
tate the employment of very long, very wide, and very thick 
belts. (8) From two trials it appears that the external covering of 
caoutchouc adds nothing to the resistance, and hence it is advan- 
tageous to use covered belts which, at equal weights and prices, 
give a superior resistance. (4) Under the same weight, the elastic 
elongation of leather belts is double that of rubber ones. ‘The 
permanent elongation, under a change of 0.55 pound per square 
millimeter, reached 2 per cent in the former and nothing in the 
latter. 


BrEuts, To prevent gnawing of, by rats.—Anoint with castor- 
oil. 


BELT-TIGHTENERS, To place.—The loss of power occasioned by 
the use of a tightener, is the power required to bend the belt under 
that pulley and to drive the pulley. By placing the tightener 
near the smaller pulley of two of unequal size, there is a greater 
loss than when it is close to the larger, since the belt requires to 
be more bent in the former case. The best place, therefore, to 
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put a tightener, is as close to the larger pulley as it can be ar- 
ranged to have it work satisfactorily. 


UNIVERSAL POINT FOR BORING-TOOL. 


HANGERS, Securing.—If it should be required to place a hanger 
between flooring-beams, the floor to which it is attached should 
be strengthened with a generous piece of plank. For securing 
hangers, lag-screws are superior to bolts with nuts, where there 
is sufficient thickness of wood. A wooden straight-edge, reach- 
ing from one bearing to another, is better for leveling hangers 
and boxes than a twine, which will sag more or less. Some use 
short cylinders of iron turned to fit the box, and having a central 
hole drilled longitudinally through them. ‘This is an excellent 
plan, as the eye may sight through, ora string be passed through 
to determine the level. Where holes are to be bored through the 
floor close to a wall, post, or other vertical obstruction, a handy 
tool, similar to that shown in the cut, comes into play. It is easi- 
lv forged, and need not be finished with the elegance of contour 
shown. A is one of the yokes, and B the cross; they are seen 
united at C. The shank of one yoke has a tapering square hole 
to receive a bit or auger, and the other is a tapering square shank 
to fit a stock of the bit-brace. The device is ‘‘a universal joint,” 
and can be readily worked at an angle of 45°. 


Hor-BEARING ALAnM.—A cylindrical box, A, is provided with 
a perforated bottom, B, and placed directly over the journal. 
The box is filled with a prepared grease which melts at a certain 
temperature, to which it must be raised by the shaft becoming 
hot. As the compound liquifies and escapes through the perfora- 
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tiens, a disk, C, which rests thereon, descends, thereby tilting the 
lever, D, and so making contact between the plates, EK and F. 
The latter are connected by an electric circuit with a bell which. 


HOT-BEARING ALARM. 


sounds when the current is established. The pipe, G, serves for 
the ordinary lubrication of the journak It is suggested that this 
device might be profitably used upon journals not readily acces- 
sible. 

PuuueEys, Balancing.—Swing the pulley on arbors between 
lathe-centres, and note the position as determined by gravity. Oa 


$ rs 


CONE PULLEYS, FIG. 1. 


the top side, drill and tap two holes, in which seat machine screws 
with flat heads, the shanks projecting through from the face or 
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outer side. Then, by securing pieces of iron as weights to this 
point until the pulley is balanced, the amount necessary to 
balance the pulley is found. This amount of lead is then melted 
and cast in a mould formed by clay. The screws serve to hold 
the lead in place. 


PuLLEys, To design cone.—The following rules will enable any 
one who understands arithmetical operations to make the calcu- 
lations necessary for designing a set of cone pulleys in such a 
manner that the belt can be shifted from one pair to another, and 
be equally tight in every position. There are six cases to be con- 
sidered. 


CONE PULLEYS, FIG. 2. 


CasE 1.—Crossed belt passing over two continuous cones. (Fig. 1.) 
—In this case, it is only necessary to use two similar conical 
drums, with their large and small ends turned opposite ways. 

CASE 2.—Crossed belt passing over two stepped cones that are 
equal and opposite. (Fig.2.) Draw vertical lines, A B, CD, ete., 
to the axes of the pulleys, at a distance apart equal to the face of 
a pulley. Lay off, on each side of the axis, distances, ab, ac, equal 
io the radius of the largest pulley, andde, df, equal to, the radius 
of the smallest pulley. Draw a straight line, 6 M, through band 
e.and N O through cand f. The points in which these lines cut 
the verticals determine the radii of the intermediate pulleys. 

CASE 8.—Crossed belt passing over any two stepped cones.—As- 
sume values for the radii of one driving-pulley and the corre- 
sponding driven pulley, Then, for any assumed radius of a 
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second driving-pulley, the radius of the driven pulley must have 
such a value that the sum of these two radii is equal to the sum 
of the first two. The same must be true for every pair of pulleys 
in the two stepped cones. 

Haample.—Suppose the radius of the first driving-pulley is 15 
inches, and of the first driven pulley 5 inches. Now, if there are 
five steps in the driving-cone, having radii of 15, 12, 9, 6, and 3 
inches respectively, the corresponding steps of the driven cone 
will have radii of 5, 8, 11, 14, and 17 inches, since the sum of the 
radii of each pair of pulleys must be equal to the sum of the 
radii of the first pair, or 20 inches. It will be evident from the 
foregoing that, in the case of crossed belts, the construction of | 
cone-pulleys is very simple, since it is only necessary to observe 
the directions given above, no matter what the distance between 
the centres of driving and driven pulley may be. 


CONE PULLEYS, FIG. 3. 


CASE 4.—Opz2n belt passing over two continuous pulleys. (Fig. 3.) 

For this case equal and similar conoids must be used. Assume 
the largest radius, A F, and the smallest, B D, and calculate, by the 
rule on page 111, the length of belt required for pulleys with the 
given radii, the distance, K L, between their centres being given. 
Then the middle radius, C H, is found by the following rule : 

Subtract twice the distance between centres from the length of 
the belt, and divide the difference by the number 6.2832. 

Having found the middle radius, draw circular ares through the 
points FH D and G@ IE, thus determining the section of the 
conoid. 

EHxample.—Suppose that the largest radius is 24 inches, the 
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As; 
smallest 6 inches, and the distance between centres of conoids 3 
feet. What should be the middle radius ? 

¥irst find the length of belt: 2 diminished by 0.5 equals 1.5. 
This divided by 5 equals 0.5, and the corresponding number in 
table of factors, pave 111, is 1.047—(1). 1.047 multiplied by 1.5 
equals 1.571—(2). 2 added to 0.5 equals 2.5, which multiplied by 
3.1416 equals 7.854—(3). 8 multiplied by 3 equals 9, which les. 
2.25 equa!s 6.75. 1.5 multiplied by 1.5 equals 2.25. The square 
root of 6.75 is 2.6, which multiplied by 2 equals 5.2—(4). The 
sum of 5.2 and 1.571 and 7.854 equals 14.625, which is the length 
of belt. Then find the middle radius by tne preceding rule: 3 
multiplied by 2 equals 6. 14.625 less 6 equals 8.625, which divid- 
ed by 6.2832 equals 1.373 feet, or about 164 inches middle radius 
required. 


CONE PULLEYS, FIG. 4, 


CasE 5.—Open,belt passing over two stepped cones that are equal 
and opposite.—(Fig. 4 )—The construction will be evident from 
the figure, it only being necessary to form two continuous conoids, 
as explained above, and divide them into the required number of 
steps. ‘ 

CASE 6.—Open belt passing over any two stepped cones.—The 
rules for this case, originally demonstrated by J. B. Henek, are 
presented below in a simplified form. First assume the radii of 
one driving-pulley and the corresponding driven pulley, measure 
the distance between their centres, and find the length of belt re- 
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quired. Then assume values for the radii of the successive pul- 
leys on the driving-cone, and calculate the values of the corre- 
sponding radii on the driven cone by the following rules: I. Hav- 
ing assumed the value of one radius, it is first necessary to ascer- 
tain whether the one to be calculated is larger or smaller. (1) 
Multiply the assumed radius by the number 8.1416, and increase 
the product by the distance between the centres of the pulleys. 
(2) lf the quantity obtained by (1) is greater than half the length 
of the belt, the assumed radius is greater than the one to be de- 
termined. (3) If the quantity obtained by (1) is less than half 
the length of the belt, the assumed radius is less than the one to 
be determined. Il. When the assumed radius is the greater of the 
two, to find the other one. ‘Vhe distance between centres and the 
length of belt are supposed to be given. (1) Multiply the as 
sumed radius by the number 6.2832, subtract this product from 
the length of the belt, and divide the remainder by the distance 
between centres. (2) Add the quantity obtained by (1) to the 
number 0.4674, and extract the square root of the sum. (8) 
Subtract the quantity obtained by (2) from the number 1.5708, and 
multiply the difference Ly the distance between centres. (4) 
Subtract the quuntity obtained by (3) from the assumed radius ; 
the remainder will be the required radius. II]. When the assumed 
radius is the smaller of the two, to find the other one. (1) Same as 
(1) of preceding rule. (2) Same as (2) of preceding rule. (8) 
Subtract the number 1.5708 from the quantity obtained by (2), and 
multiply the difference by the distance between centres. (4) Add 
the quantity obtained by (8) to the assumed radius ; the sum will 
be the required radius. 

Keample.—The first driving-pulley of a stepped cone has a ra- 
dius of 12 inches, and the radius of the corresponding driven 
pulley is 4 inches ; the distance between centres of pulleys is 3 
feet, and there are three other pulleys on the driving-cone, having 
radii of 9, 6, and 8 inches respectively. It is required to find the 
radii of the corresponding pulleys on the driven cone. It will be 
necessary first to calculate the length of belt required, which is 
10.334 feet, or about 10 feet 4 inches. 

Next find whether the pulleys on the driving or driven cone are 
the largest. Half the length of belt is 5.167 fect. For the 9- 
inch pulley, 0.75 multiplied by 3.1416 is 2.856, and adding 3, the 
sum is 5.306, which is greater than 5.167, showing that the 9-inch 
pulley is larger than the pulley to be determined. For the 6-inch 
pulley: 0.5 multiplied by 8.1416 equals 1.571, and increased by 3 
equals 4,571, and as this is less than 5.167, the 6-inch pulley is 
smaller than the pulley to be determined. Of course, then, the 
remaining 38-inch pulley is still smaller than the corresponding 
pulley in the driven cone. 

To find the radius of the pulley corresponding to the one on 
the driving-cone whose radius is 9 inches: (1) 0.75 multiplied by 
6.2882, 4.712. Subtracting 4.712 from 10.334, the remainder is 
5.622 ; 5.622 divided by 3, 1.874. (2) 0.467 added to 1.874, 2.341. 
Square root of 2.841, 1.53. (8) Subtracting 1.53 from 1.571, the 
remainder is 0.041; 0.041 multiplied by 3, 0.123. (4) Subtract- 
ing 0.123 from 0.75, the remainder is 0.627 feet, or about 74 
inches, radius of required pulley. 
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Pulley corresponding to driving-pulley whose radius is 6 
inches : 0.5 multiplied by 6.2882 equals 5.142. This subtracted 
from 10.334 equals 7.192, which divided by 3 equals 2.897—(1). 
Adding 0.467, we have 2.864,:the square root ot which is 1.692 
—(2). 1.692 diminished by 1.571 equals 0.121, which multiplied 
by 83 equals 0.363—(3). Adding 0.5 gives 0.863 feet, or about 
103+ inches, required radius, 

Pulley corresponding to driving-pulley whose radius is 3 
inches: 0.25 multiplied by 6.2832 equals 1.571. This, subtracted 
from 10.854, equals 8.763. Dividing the last by 3 gives 2.921— 
(1); and by adding 0.467 we have 3.388. Of this the square root 
is 1.841—(2). Subtracting 1.571 gives 0.27, which multiplied by 3 
equals 0.81, and adding 0.25 gives 1.06 feet, or about 127; inches, 
required radius. . 

‘rhe radii of the several pulleys on the two cones then will be: 


Peet COT > oo Baldred). Ui, 12,4994 6.4) .3..4 Inches. 
ge 8 i oe A,. th, 1034, 124, ingles, 


PULLEYS, Set-screws for.—These should be made of cast-steel 
with hollow points ; the ends should then be beveled to an edge 
currounding the hole, and tempered to a dark straw. When set 
up, these screws cut circular indentations on the shaft, and exert 
an enormous force of resistance. 


PuLLEYs, Working value of.—Pulleys covered with leather, 
iron pulleys polished, and mahogany pulleys polished, rank for 
working value as 86, 24, and 25 per cent respectively, wood and 
iron uncovered being almost identical. 


RAWHIDE Boxes for machinery.—A practical machinist says : 
‘‘T have run a piece of machinery in rawhide boxes for fourteen 
years without oil ; it is good yet, and runs at 4500 per minute. I 
put it in while soft, and let it remain until dry.” 


SHAFTING ACCIDENTS, Preventing.—Accidents are common in 
large manufactories through the engagement of some portion of 
a workman's garments with a swiftly rotating shaft. A simple 
way of rendering these casualties impossible is to cover the shaft 
with a loose sleeve along its whole length. The sleeve may be 
of tin or zinc, and made so as to be removable if desired. The 
jriction between it and the shaft would be sufficient to cause its 
rotation with the latter, but of course, in event of a fabric be- 
coming wrapped around it, it would quickly stop, and allow of 
the casy extrication of the same. The sleeve should be lined 
with leather both within and at the ends in order to prevent 
noise. The same idea in the shape of loose covers might readily 
be applied to cog-wheels or pulleys. 


SHAFTING, Lining.—Every one operating Jong lines of shaft- 
ing should provide an adjusting-rod, as shown in the engraving. 
A may be a rod or a piece of gas-pipe, of sufficient length to 
reach from the shaft, O, to within about 4 feet of the floor; an 
offset picce, B, is fixed to the top of this rod, which carries a 
right and left ha:d screw, C; two jaws, D, travel upon this 
screw, one upon the right and the other upon the left hand 
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thread, as shown. The screw may be worked by a 4-in. wire, E, 
with a crank, F, at its lowerend ; if a gas-pipe is used, the wire 
may pass through the pipe, and the lower 
end of the screw, CU, enter the top: of the 
pipe asa bearing. If the rod, A, is of wood, 
three or four wire staples will suffice as 
guides for the wire, as indicated. A tar- 
get, G, with a clamp-screw, slides upon 
the rod, for the purpose of easy adjustment 
to the sights of the leveling instrument. - 

Now it will of course be apparent to 
every one that, whenever several sizes of 
shafting occur in the same line, this ad 
justing-rod will always give the exact 
central distance, O, of the shaft from the 
target ; hence we have only to plant the 
leveling instrument ina position to com- 
mand a view of the target when suspend- 
ed from each of the several bearings of a 
line of shafting, in orler to adjust the lev- 
el of a line with the utmost expedition 
and accuracy. An enzineer’s tripod and 
level is, of course, the best instrument for 
this purpose, but, when this is not at 
hand, an ordinary builder’s level may be 
used: the longer it is, the better. Fix a 
temporary sight at oneend of the level ; a 
piece of tin (with a small pin-hole) next 
the eye, and a piece of tin or thin wood 
with a large hole at the farther end, with 
a vertical and a horizontal thread stretch- 
ed across the hole, with their point of 
intersection the same distance above the 
level as the hole in the eye-piece. The 
level may be used up9da a level stand or 
table, some five feet trom the floor. 

To adjust a line of shafting laterally, 
an adjusting-rod must of course be used 
horizontally in connection with a strong 
line, stretched as taut as possible, at such 
distance from the shafting as to need 
nearly the full length of the rod to reach 
it. The reason for placing the line at 
such a distance from the shaft is to pre 
vent the difference in level between the 
line and the shaft from materially impair- 
ing the truth of the result. If the line is 
very long, it will sag so much that a 
plumb-line suspended from the measuring 
point of the target or rod may be neces- pavicn Bon teins 
sary for perfect accuracy. SHAFTING. 

The jaws, D, should be so formed that 
they may be applied to the inside of boxes. Pivot-boxes are 
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now so generally used, iowever, that this application of the rod 
is not so common. 


SHAFTs, Sprung.—If a shaft springs in running, the trouble 
lies probably in either a too small diameter of the shaft for its 
weight and velocity, a set of unbalanced pulleys, or an unequal 
strain on either side by the belts. 


Woop, Lubricant for.—A mixture of black-leac and soap, 


PRACTICAL TECHNOLOGY, 
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CEMENTS, GLUES, AND MOULDING COMPO- 
SITIONS. 


Casts, To prepare plaster of Paris for—Immerse the unburnt 
gypsum for 15 minutes in water containing 8 or 10 per cent of 
sulphuric acid, and then calcine it. Prepared in this way it sets 
slowly, but makes excellent casts, which are perfectly white 
instead of the usual grayish tint. 

Casts, Transparent.—Beautiful semi-transparent casts of fancy 
articles may be taken in a compound of 2 parts unbaked gyp- 
sum,1 part bleached beeswax,and 1 part paraffine. This be- 
comes plastic at 120°, and is quite tough. 

CuMENTS.—Air and water-tight, for casks and cisterns : Melt- 
ed glue 8 parts, linseed-oil 4; boil intofa varnish with litharge. 
This hardens in 48 hours. Plumbers’: Black resin 1 part, brick- 
dust 2. Melt tozether. or leaky boilers : Powdered litharge 2 
parts, fine sand 2, slaked lime 1. Mix with boiled linseed-oil. 
Apply quickly. Acid-proof: A’ paste of powdered glass and 
concentrated solution of water-glass. Cutlers’: (1) Pitch 4 parts, 
resin 4, tallow 2, and brick-dust 2. (2) Resin 4, beeswax 1, brick- 
dust 1. (8) Resin 16, hot whiting 1, wax 1. his is used for fas- 
tening bladesin handles. or to-ry or mother-of-pearl: Isinglass 
1 part, white glue 2, dissolved in 30 parts hot water and evaporated 
to 6 parts. Add gum-mastic 35 part, dissolved in 4 part alcohol, 
and add 1 part zinc-white. Shake up and use warm. Jeweler’s, for 
uniting all substances : Gum-mastic 5 or 6 bitsas large as a pen dis- 
solved in spirits of wine sufficient to render all liquid. In another 
vessel dissolve the same amount of isinglass in rum enough to 
mike 2 ozs, of strong glue, adding 2 small pieces of gum ammo- 
niacum, which must be moved until dissolved. Heat and mix 
the whole. Keep in a closely-corked phial, and put the latter in 
boiling water before using. Black, for bottle-corks: Pitch hard- 
ened by the addition of brick-dust and resin. For jet : Use shel- 
lac, warming the edges before applying, and smoke the joint to 
make it black. For meerschaum or china: (1) Make a dough of 
garlic, rub on the edges and bind tightly together. Boil the 
object for half an hour in milk. (2) Use quicklime mixed to a 
thick cream with wiite of eae. Soft. for steam-boilers : Red or 
white lead in oil 4 parts, iron borings 8 parts. Gasfitters’ : Resin 
4} parts, wax 1, Venetian red 3. Coppersmiths’ : Boiled linseed- 
oil and red lead made into a putty. This is used to secure joints 
and on weshers. Hor emery on to wood : Equal parts of shellac, 
white resin, and carbolic acid in crystals. Add the acid after the 
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others are melted. Jron and emery: Coat the meta. with oil 
and white-lead, and when hard apply the emery mixed with glue. 
French putty, hard and permanent: Linseed-oil 7 parts, brown 
umber 4, boiled for 2 hours, 4 part white-wax stirred in. Re- 
move from fire and thoroughly mix in white-lead 11, and fine 
chalk 54 parts. India-rubber: Fill a botile 74 full of native 
india-rubber cut into fine shreds. Pour in benzole from coal-tar 
till the bottle is 2 full. The rubber w.1l swell ; and if the whole 
be shaken every few days, the mixture will become as thick as 
honey. If too thick, add benzole; if thin, add rubber. This 
dries in a few minutes, and will unite backs of books, straps, 
ete., very firmly. Chinese, for fancy articles, wood, glass, etc. : 
Finest pale-orange shellac, broken small, 4 parts, rectified spirit 
3 parts. Keep in acorked bottle in a warm place until dissolved. 
It should be as thick as molasses. Rust joints: (1) Clean iron 
borings 2 parts, flowers of sulphur +;, sal-ammoniac y's. (2) 
Finely-powdered iron borings 1 part, sal-ammoniac 4, flowers of 
sulphur j;. Pound together and keep dry. For use, mix 1 part 
with 20 of pounded iron borings, and mix to a mortar consis- 
tence with water. For making metallic joints sound; (1) Uso 
a putty of boiled linseedtoil and red-lead. (2) Use «& 
putty of equal parts of white and red lead. For electrical and 
chimical apparatus: Resin 5 parts, wax 1, red ochre 1, plaster of 
Paris 4. Melt at moderate heat. For mending stone. or as mas- 
tic for brick walls: Make a paste of linseed-oil with clean river 
sand 20 parts, litharge 2, quicklime 1. Wor chucking werk in the 
~ lathe: (1) Black resin 8 parts, yellow wax 1; mIttogether. For 
use, cover the chuck to +; in. thick, spreading ovr the surface in 
small pieces, mixing it w.th 4 its bulk of gutta-percha in thin 
slices. Heat an iron to dull red and hold it over the chuck till 
the mixture and gutta-percha ere melted and liquid. Stir the 
cement with the iron until it is smoothly mixed. Chuck the 
work, lay on a weight to enforce contact, and let it rest for half 
an hour before using. (2) Burgundy ; itch 2 parts, resin 2, yellow 
wax 4, dried wax 2. Melt and mix. (3) Resin 4 parts, melted 
with pitch 1. While boiling add brick-dust until dropping a 
little on stone shows the mixture to be sufficiently hard. Hastie, 
for leather or i: dia-rubber : Bisulphide of carbon 4 ozs., shred- 
ded india-rubber 1 0z., isinglass 2 drachms, gutta-percha 4 oz. 
Dissolve, coat the parts, dry, then heat the layer to melting, 
place and press the parts together. Water-tight, for wooden vessels : 
Lime, clay, and oxide of iron, mixed, kept in a close vessel and 
compounded with water for use. or leather, straps, etc. : Gut- 
ta-percha dissolved in bisulphide of carbon. Keep tightly corked 
and cool. It should be of the consistence of molasses. Hur mar- 
ble, or for attaching glass to metal: Plaster of Paris soaked in 
a siturated solution of alum and baked hard. Grind to powder 
and mix with water for use. Can be colored to imitate any 
marble, and takes a fine polish. Jmpervious, for corks, ete. : 
Zine-white rubbed up with copal varnish. Give two coats so as 
to fill all the pores, and finish with varnish alone. Forcracks in 
mood: (1) Slaked lime 1 part, rye meal 2, and linseed-oil 2. (2} 
Use a paste of sawdust and prepared chalk with glue 1 part, 
dissolved in water 16. (8) Oil-varnish thickened with equal 
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parts of litharge, chalk, and white and red lead. or wood and 
g-ass or metals: (1) Resin and calcined plaster, the former melted, 
made into a paste. Add boiled oil to consistence of honey. (2) 
Dissolved glue and wood-ashes to consistence of varnish. Jire- 
proof and water-proof: Pulverized zinc-white, sifted peroxide 
of manganese, equal parts. Make into a paste with soluble 
@lass. To mend tron pots and pans: Partially melt 2 parts sul- 
phur, and add 1 part fine black-lead. Mix well, pour on stone, 

cool, and break in pieces. Use like solder with an iron. London 
cement, Sor glass, wood, china, etc.: Boil a picce of cheese three 
times in water, each time allowing the water to evaporate. Mix 
the paste left with quicklime. For aquaria: (1) For fresh water 
aquaria: Take 4 gill gold-size, 2 gills red-lead, 14 gills litharge, 
and sufficient silver sand for a thick paste. This sets in about 2 
days. (2). For fresh or salt water: Take 4 gill powdered resin, 
1 gilldry white sand, 1 gill litharge, 1 gill plaster of Paris. 
Sift ; and for use mix with boiled linseed-oil to which a little 
dryer has been added. Mix 15 hours before using, and allow 2 or 
3 hours to dry. Hor petroleum lamps, impervious to the oil: Re- 
sin 8 parts, boiled with water 5 and caustic soda il. Then mix 
with half its weight of plaster of? Paris. ‘This sets in $ hour. 
Roman : Green copperas 34 lbs., slaked lime 1 bushel, fine gravel 
sand 1 bushel. Dissolve the copperas in hot water, end mix all 
to proper consistence. Keep stirred. Glass to glass, for sign- 
letters, etc. : Melt in a water-bath liquefied glue 5 parts, copal 
varnish 15, drying-oil 5, oil of turpentine 2, turpentine 3. Add 
slaked lime 10. Hydraulic: Oxide of iron 1 pait, powdered 
clay 3, and boiled oil to a stiff paste. Stone: Sand 20 parts, 
litharge 2, quicklime 1, mixed with linseed-oil. Leather ‘and 
cloth, for uniting parts of boots and shoes, seams, etc.: Gutta- 
percha 16 parts, india-rubber 4, pitch 2, shellac 1, oil 2. Mix and 
use hot. Mahogany: Shellac melted and colored. Colorless, for 
paper : Add cold water to rice-flour, mix, bring to proper con- 
sistence with boiling water, and boil one’ minute. Water-proof, 
for cistern stones : (1) Whiting 100 parts, resin 68, sulphur 183, 
tar 9. Melt together. (2) Sand 100 parts, quicklime 28, bene 
ashes 14, mixed with water. Transparent : India-rubber 75 
parts, chloroform 60. Mix, and add mastic 15. Cloth to tron: 

Soak the cloth in a dilute solution of galls, squeezing out the 
superfluous moisture, and applying the cloth, still damp, to the 
surface of the iron, which has been previously heated and coated 
with strong glue. The cloth should be kept firmly pressed upon 
the iron until the glue has dried. or cracks in stoves: Finely- 
pulverized iron (procured at a druggist’s) made into a thick paste 
with water-glass. The hotter the fire, the more the cement 
melts and combines, and the more completely does the crack be- 
come closed. For china, glass, etc.: Diamond cement, for glass 
or china, is nothing more than ising: ass boiled in water to the 
consistence of cream, with a small portion of rectified spirit 
added. It must be warmed when used. 2. White-lead rubbed 
up with oii. Articles mended with this must stand for a month. 
For corks of benzine-bottles: A paste of concentrated glycerine 
(commonest kind) and litharge. This soon hardens, and is insolu- 
ble in benzine or any of the light hydro-carbon oils. Hor caustic 
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lye tanks: The tanks may be formed of plates of heavy-spar, 
the joints being cemented together by a mixture of 1 part finely 
divided india-rubber dissolved in 2 parts turpentine oil, with 4 
yarts powdered heavy-spar added. Colored : Soluble glass of 33° 
B. is to be thoroughly stirred and mixed with fine chalk and the 
coloring matter well incorporated. In the course of six or eight 
hours a hard cement will set. The following are the coloring 
materials: 1. Black : Well-sifted sulphide of antimony. This 
can be polished with agate to a metallic lustre. 2. Gray-black : 
Fine iron-dust. & Gray : Zinc-dust. This has a brilliant lus- 
tre, and may be used for mending zinc castings. 4. Bright green : 
Carbonate of copper. 5. Dark green : Sesquioxide of chrom um, 
6. Blue: Thénard’s blue. 7. Yellow: Cadminm. 8. Bright red: 
Cinnabar. 9. Violet red: Carmine, 10, Pure white: Fine 
chalk as above. 


CEMENT, PoRTLAND, To test.—Three tests are used : (1) Resist- 
ance to tensile force. (2) Specific gravity. (8) Water test. The 
first is by making a specimen briquette in a mould with a trans- 
verse section of 2.25 square inches, the specimen being held ver- 
tically in clips, which is placed under the short arm of a steel- 
balance, and broken, A test of 500 lbs. has been used on an area 
of 2.25-square inches after 7 days’ immersion in water. The sec- 
ond method is by finding the weight in pounds of the struck 
bushel. The water test is useful when the others can not be ap- 
plied. It consists of gauging a small quantity of the dry powder 
with water, and immediately immersing it in water. If the 
sharper edges crack or break away after a short time, the cement 
is too hot or fresh, or is inferior in quality. The weight of good 
Portland cement ranges from 100 lbs. to 130 Ibs. per bushel, equal 
to from 80 lbs. to 102 Ibs. per cubic foot. The lighter kinds set 
more rapidly than the heavier, but are weaker. The specific gra- 
vity should be of 110 lbs. to a bushel. 


GLUED JOINTS, Strength of.—The absolute strength of a well- 
glued joint is given as follows in pounds per square inch : 


Across the grain. With the grain. 
Beech, 2133 1095 
Elm, 1436 1124 
Oak, 1735 568 
Whitewood, 1493 841 
Maple, 1422 896 


It is customary to use from } to-}5 of the above values to cal- 
culate the resistances which surfaces joined with glue can perma- 
nently be submitted to with safety. 

GLUE, Fire-proof.—A handful of quicklime mixed in 4 ozs. of 
linseed-oil and boiled to a good thickness makes, when spread on 
plates and hardened, a glue which can be used in the ordinary 
way, but which will resist fire. 

GLUE, Liquid.—Dissolve the glue in an equal amount of strong 
hot vinegar, adding 4 alcohol and a little alum. Will keep in- 
definitely. 

GLUES, Marine.—(1) Pure india-rubber 1 pt., dissolved by heat 
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in naphtha; when melted, add shellac, 2 pts. (2) Glue, 12 pts., 
water to dissolve, and yellow resin, 3 pts. Melt, add turpentine, 
4pts.,andmix. Portable, for draughismen: Glued ozs., sugar 
2 ozs., water 8 ozs. Melt in water-bath, cast in moulds, and dis- 
solve for use in warm water. For bank-nvtes: Fine glue or 
gelatine, 1 1b., dissolvedin water, and the water evaporated until 
nearly expelled. Add 1b. brown sugar, and pour in moulds. For 
gutta-percha : Common black pitch 2 pts., gutta-percha 1 pt. 
Mould into shape. Hiastic: Dissolve glue ina water-bath, evapo- 
rate to a thick fluid, and add an equal weight of glycerine. Cool 
on a slab. Liquid: (1) White glue 16 ozs, dry white-lead 4 
ozs., soft water 2 pints, alcohol 4 ozs. Stirand bottle while hot. 
(2) Glue 3 pts. softened in 8 parts water. Add4pt. muriatic acid 
and ? pt. sulphate of zinc.’ Heat to 176° Fahr. for 12 hours. Al- 
low the compound to seitle. Heat and moisture-proof ; Linseed- 
oil 4 ozs., 1 handful of quicklime ; boil to good thickness, and 
cool. It will become very hard, but is as easily dissolved as com- 
mon glue. Water-proof, simple: Common glue 1 lb. boiled in 
2 qts. skimmed milk. 


GLvE, Test for goodness of.—Assuming that that is the best 
glue which will take up most water, take 50 grains of the speci- 
men and dissolve it in 8 ozs. water in a water-bath. When dis- 
solved, set it by for 12 hours to gelatinize, and then take an 
ounce chip-box, place it on the surface of the gelatine, and put 
shot into the box until it sinks down to a mark on the outside. It 
will be found that the stronger the glue, the more shot it will 
take to sink the box down so that the mark shall be level with 
the surface of the gelatine. In a trial with very fine glue, 50 
grains of glue dissolved and gelatinized with 3 ozs. of water, 
supported to the mark on the box 6 ozs. of shot, at a temperature 
of 58° Fahr. On trying the same experiment with best Russian 
isinglass, 9 ozs. of shot were supported, the temperature being 
the same. ‘This test is of course intended as a comparative one 
between two kinds of glue, or between any kind taken asa stand- 
ard and another compared with it. The placing of the mark is 
arbitrary. 


Guus, To bleach.—Soak in moderately strong acetic acid for 
two days, drain, place on a sieve, and wash well with cold water. 
Dry on a warm plate. 


MOULDING ARCHITECTURAL ORNAMENTS.—A good composition 
for this purpose is made of chaJk, glue, and paper-paste. 


MovunDINnG Composition. — Five parts of sifted whiting mixed 
with a solution of 1 part glue, together with a little Venice turpen- 
tine to obviate the brittleness, makes a good plastic material, which 
may be kneaded into figures or any desired shape. It should be 
kept warm while being worked. It becomes as hard as stone 
when dry. 


PastE, To mould figures in.—Take the crumb of a new-drawn 
white loaf, mould in a mass until the whole becomes as close as 
wax and very pliable. Then heat and roll with a rolling-pin. 
Mould it to the required shape, and dry in a stove. 


- 
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PHOTOGRAPHIC Prints, To varnish.—Heat a piece of glass, and 
rub a little wax over it with a bit of cotton-wool. Pour water 
over the plate, and press the picture down upon it with a piece 
of filtering-paper, When dry, the picture is removed, and will 
be found to possess a brilliant surface. 

PICTURE-FRAMES, Composition for.—(1.) To make composi- 
tion ornaments for picture-frames: Boil 7 lbs. best glue in 34 
pints water, melt 8 lbs. white resin in 3 pints raw linseed-oil ; 
when the ingredients are well boiled, put them into a large ves: 
sel and simmer them for half an hour, stirring the mixture and 
taking care that it does not boil over. When this is done, pour 
the mixture into a large quantity of whiting, previously rolled 
and sifted very fine, mix it to the consistence of dough, and it is 
ready for use. (2) Dissolve 1 lb. glue in 1 gallon water ; in another 
kettle boil together 2 lbs. resin, 1 gill Venice turpentine, and 1 pint 
linseed-oil ; mix together in one kettle, and continue to boil and 
stirthem together till the water has evaporated from the other in- 
gredients ; then add finely-pulverized whiting till the mass is 
brought tothe consistence of soft putty. This composition will 
be hard when cold ; but being warmed, it may be moulded to any 
shape by carved stamps or prints, and the moulded figures will 
soon become dry and hard, and will retain their shape and form 
permanently. Frames of either material are well suited for gild- 
ing. 

PLASTER Casts, To toughen.—Immerse in a hot solution of 
glue long enough for the mass to be well saturated. They will 
bear a nail driven in without cracking. 

PLASTER MODELS, Mending.—Sandarac varnish is the best ma- 
terial. Saturate the broken surfaces thoroughly, press them well 
together, and allow them to dry. 

PLASTER MouLps.—Glycerine is said to be a good coating for 
the interior, but practical plaster moulders still use, as of old, a 
mixture of lard and oil. 


—————— 


METAL-WORKING HINTS AND RECIPES. 


AuLoy for filling defects in small castings.—Lead 9 parts, 
antimony 2, bismuth 1. This expands on cooling. 

ALLOY OF COPPER, which will attach itself to glass, metal, or 
porcelain.—20 to 30 parts finely blended copper (made by reduc- 
tion of oxide of copper with hydrogen or precipitation from solu- 
tion of its sulphate with zinc) are made into a paste with oil of 
vitriol. Tothis add 70 parts mercury and triturate well ; then 
wash out the acid with boiling water and allow the compound to 
cool. In 10 or 12 hours, it becomes sufficiently hard to receive a 
brilliant polish and to scratch the surface of tinor gold. When 
heated it becomes plastic, but does not contract on cooling. 


ALLOY, ‘‘ OROIDE.”—This is made of pure copper 100 parts, tin 
17 parts, magnesia 6 parts, sal-ammoniac 3} parts, quicklime 14 
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parts, tartar of commerce9 parts. The copper is first melted, then 
the magnesia, sal-ammoniac, ].me, and tartar in powder are added 
little by little and briskly stirred for half an hour. The tin is 
lastly mixed in grains until ali is fused. The crucible is covered, 
and the fusion maintained for 35 minutes, when the dross is 
skimmed off and the alloy is ready for use. 

ALLoys, To extract silver from old.—Dissolve in nitric acid and 
precipitate the chloride of silver with a solution of common salt. 
The silver is reduced to a pure state by mixing the chloride with 
an equal weight of bicarbonate of soda and smelting in a common 
sand crucible. 

ALUMINUM SILVER.— The following alloy is distinguished by 
its beautiful color, and takes a high Se Copper 70, nickel 
23, aluminum 7, total 100. 

‘BaBBiTT METAL.—There are a .arge number of recipes for this 
alloy, but the following gives an excellent composition for gene- 
ral use: Tin 50 parts, antimony 5 parts, copper 1 part. 

BELL, CRACKED, To repair.—A cracked bell which gives a jar- 
ring sound may be improved by sawing or filing the ruptured 
edges so that they are not brought together by the vibration of 
the blow. 

BOILER-TUBES, IRON, To preserve.—A coating of red-lead and 
boiled linseed-oil, applied to iron boiler-tubes, acts as a great 
preservative, 

Brass, Black stain for.—Arsenious acid 2 parts, hydrochloric 
acid 4, sulphuric acid 1, water 80. 

Brass Scrap, To utilize.—The best way is to melt it 1 with 
new brass, putting it in with the zinc after the copper is melted. 


_Brass, To blacken.—Mix 4 parts hydrochloric acid and 1 part 
arsenic (by weight) ; put on brigh’, dry, and lacquer. 

Brass, To clean.—Rub Pichon of potash fine, pour over 
it about twice the bulk of sulphuric acid, and mix this with an 
equal quantity of water. The dirtiest brass is cleaned by this 
in a trice. Wash the metal immediately after in plenty water ; 
wipe, rub dry, and polish with powdered rottenstone. 


Brass, VERT DE BRONZE ON, To produce.—Dissolve 2 ozs, ni- 
trate of iron and 2 ozs. hyposulphite of soda in 1 pint water. 
Immerse the articles till they are of the required tint, as almost 
any shade from brown to red can be obtained ; then wash well 
with water, dry, ard brush. One part perchloride of iron and 
2 parts water mixed together, and the brass immersed in the 
liquid, gives a pale or deep olive-green, according to the time of 
immersion. If nitric acid is saturated with copper, and the brass 
dipped in the liquid and then heated, the article assumes a dark- 
green color. 

Bronze for gongs and cymbals.—This is made with 20 per 
cent of tin, and is hammered into shape while at a red heat ; it 
is then tongh and malleable, but is very brittle when cold. 


BRONZE for small castings.—Fuse together 95 part of copper 
and 36 parts of tin. 
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BRONZE, GREEN.—The bluish-green bronze used for ornamental 
articles is made of any metal, first covered with a varnish made 
of ground tin or bronze powder rubbed up with honey in gum- 
water. Then wash with a mixture composed of sal-ammoniac 
3 0z., common salt $ oz., and 1 oz. spirit of hartshorn in 1 pint 
vinegar, After applying the mixture, leave for a day or two in 
the sun, and then, if necessary, add a second coat. ‘This is a 
good way to renovate old gas-fixtures. 


Bronze, JAPANESE —A curious bronze is produced in Japan, 
which, when made in thin plates, resembles slate, and is covered 
with designs in silver.. It contains, in addition to copper, from 4 
to 5 per cent of tin, and on an average 10 per cent of lead. The 
combination is easily moulded into thin plates. These are var- 
nished, and through the covering the designs are scratched with 
aburin. The plate is then plunged in a silver-bath, when the 
silver is deposited on the unprotected portions. Lastly, it is 
placed in a muffle-furnace, when the copper blackens and the 
silver remains bright. 

Bronzing HARDWARE.—Brown bronze dip, for coating hat- 
hooks and similar small hardware articles, is made of iron scales 
1 lb., arsenic 1 0z., muriatic acid 1 ]b., zinc, solid, 10 ozs. The 
zine should be kept in only when the bath is used. The castings 
must be perfectly free from sand and grease. 


CASE-HARDENING, to be quickly performed, is done by the use 
of prussiate of potash. ‘This is powdered and spread upon the 
surface of the iron to be hardened, after the iron is heated toa 
bright red. It almost instantly fluxes and flows over the surface ; 
and when the iron is cooled to a dull red, it is plunged in cold 
water. Some prefer a mixture of prussiate of potash 3 parts, 
sal-ammoniac 1 part ; or prussiate 1 part, sal-ammoniac 2 parts, 
and finely-powdered bone-dust (unburned) 2 parts. The appli- 
cation is the same in each case. Proper case-hardening, when a 
deep coating of steel is desired, is done by packing the article in 
an iron box with horn, hoof, bone-dust, shreds of leather or raw 
hide, or either of these, and heating to a red heat for from 1 to. 
3 hours, then plunging the box into water. 


CHAIN, Strength of.—To ascertain the strength of short-linked 
chains: (1) Multiply the square of the diameter (reckoned in six. 
teenths of an inch) by .035; the product will be the weight the 
chain will support in tons. (2) The square of the diameter in 
eighths of an inch = weight of chain in lbs. per fathom. The 
square of the diameter in eighths + 2 = breaking weight in tons. 
Thus for a chain made of Ziron, the weight = 3° = 9 lbs. per 


fathom, and its breaking weight would be bik = 4} tons. The ut 


most load put upon it should not exceed 1} tons, the safe con 
stant load being 18 to 20 cwt. 

CoLoRING METALS.—Take hyposulphite of soda 4 ozs., dis- 
solved in 1} pints of water; add a solution of 1 oz. acetate of 
lead in same quantity of water. Articles to be colored are placed 
in the mixture, which is then gradually heated to boiling. The 
effect of the solution is to make iron resemble blue steel; zinc 
becomes bronze, and copper or brass becomes successively yel- 
lowish-red, scarlet, deep blue, bluish-white, and finally white 
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with a tinge of rose. The solution has no effect on lead or tin. 
By replacing the acetate of lead in the solution with sulphate of 
copper, brass becomes of a fine rosy tint, then green, and finally 
of an iridescent brown color. Zine does not cover in this solution ; 
but if boiled in a solution containing both lead and copper, it be- 
comes covered with a black crust, which may be improved by a 
thin coatipg of wax, 


CoLuMns, Strength of hollow.—The hollow cylinder is the 
strongest form of section under compressive force. The experi- - 
ments by which this was proved: were conducted upon hollow 
tapering columns of cast-iron, upon cross-sections, as used in the 
counecting-rods of steam-engines, and upon forms in which the 
metal was cast in the shape of the letter H. All these forms 
proved considerably weaker than the hollow cylinder of equal 
weight of metal. As the relative merits of tlese forms of cast- 
ing metal are of constant use, we append their proportionate 
strengths: Hollow cylindrical pillar, 100 ; H-shaped pillar, 75 ; 
+-shaped pillar, 44. The examples were all of the same weight 
and length, with rounded ends. General Morin’s rule for the 
thickness of cast-iron pillars may be relied upon, as it is based 
upon the founder’s experience of the minimum thickness. 
Height, feet, 7 to 10, 10 to 13, 18 to 20, 20 to 27.; minimum 
thickness, inch, 0.5 0.6 0.8 1.0 

Another rule is to make the thickness in no case less than 7 
of the diameter. Cellular or tubular girders exemplify to a still 
greater degree the value of hollow construction. 


COPPER AND Brass, Coating, with zinc.—Dip the articles into a 
boiling concentrated solution of cal-ammoniac containing finely- 
divided zine. 

COPPER-WELDING.—A good welding mixture is composed of 
phosphate of soda 358 parts, boracic acid 124 parts. 


CRuUCIBLES.—The best crucibles arc composed of the following 
compositions, which are of two kinds—namely, with and without 
plumbago, 38 parts by measure of the Stourbridge best crucible 
clay, 2 parts cement, consisting of old used-up fire-bricks, and 1 
part hard coke. ‘These ingredients must be ground and sifted 
through a4in. mesh sieve; the sieve must not be finer, other- 
wise the pot will crack. This composition must be mixed with 
sufficient clean cold water, trodden with the bare foot to the con- 
sistency of stiff dough and allowed to stand for 3 or 4 days, well 
covered with damp cloths, to admit of its sweating and the parti- 
cles of clay becoming thoroughly matured. It is then ready for 
use, and must be blocked by hand on a machine. Owing to the 
coarseness of this composition, the pot can not well be thrown on 
the potter’s wheel ; and in no instance can it be made by press- 
ing. Thecrucible must not be burnt in a kiln, but merely highly 
and thoroughly dried before being placed in the furnace for use. 
For brass and copper melting, it will stand one good hard day’s 
work ; but care must be taken to replace the pot again in the 
furnace after the metal has been poured. If the pot be not al- 
lowed to go cold, it will last for several days. It will, with the 
greatest safety, stand one melting of wrought-iron. The cost, 
when made on the steel manufacturer’s own premises, is about 
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forty cents per pot, each pot holding from 100 to 120 pounds of 
metal. Good Hessian crucibles are composed of 2 parts of the 
best German crucible clay and 5 parts pure fine quartz sand. 
This composition must be sifted through a 4 in. mesh sieve ; it is 
then tempered and trodden with the bare foot, as before de- 
scribed. When ready for use, it is pressed into differeut sizes of 
crucibles, which, when thoroughly dry, are placed in the kiln or 
furnace and burnt hard. 

Another composition : 2 parts best Stourbridge crucible clay, 
3 parts cement; sift through a+-in. sieve ; temper as before de- 
scribed and block by hand on the machine. When thoroughly 
dry, it is placed in the kiln and burnt hard These crucibles are 
principally used for melting gold and silver, and also for dry 
analysis. The best and most perfect fire-clay for crucible mak- 
ing is nearly always found in the pavement of coal. Some of the 
Pittsburg fire-clays, and those found to exist in the pavements 
of some of the Pennsylvania coal-mines, are excellent fire-clays. 
But the various compositions can not be described, as they are as 
numerous as the different kinds of clay. The Birmingham sott 
tough pot consists of 2 parts of the best Stourbridge crucible 
clay, 3 parts plumbago, and 1 part cement, consisting of old used- 
up crucibles ground and silted through a 4 in. mesh sieve. 

Another composition: 4 parts of the b:st Stourbridge crucible 
clay, 3 parts plumbago, 2 parts hard coke, and 1 part cement, 
consisting of old pots ground and sifted as before. Where old 
pots can not be had, the above composition must be burnt hard, 
eround, and sifted. The scales or chippings of the insides of 
gas-retorts are far superior to the best common hard coke. But 
where scales and chippings can not be had, hard coke is the best 
substitute. All theingredients of this eomposition must be sifted 
through a 4 in. sieve (but not finer), tempered, and made as be- 
fore described. When thoroughly dry, it is placed in the kiln 
and annealed, but not burnt hard. This composition makes a 
pot (for melting the hardest metal) which can not be melted at 
any pitch of heat, nor can it be cracked withthe most sudden heat- 
ing and cooling. It is regularly known to stand 14 and i6 melt- 
ings of iron—even wrought-iron. Any steel manufacturer can 
make the pot on his own premises at a cost of $1.20 or there- 
abouts, the pot holding from 100 to 120 lbs. of metal. 


ETCHING UPON STEEL.—Warm the steel, and rub on a coating 
of white-wax or hard tallow. When hard, mark the device 
through the wax with a sharp-pointed tool; apply nitric acid, 
and allow it to stand for a few minutes; then wash off the acid 
thoroughly with water, heat the steel, and rub off the wax witha 
rag. ‘The device will be found etched on the steel. é 

GOLD AND SILVER, Test for.—A good test for gold or silver is 
a piece of Junar caustic, fixed with a pointed stick of wood. 
Slightly wet the metal to be tested, and rub it gently with the 
caustic, If gold or silver, the mark will be ee but if an_in- 
ferior metal, it will be quite black. 

Gun-BARRELS, To bronze.—Clean thoroughly, and apply (by 
means of a rag) nitric or sulphuric acid diluted with its volume 
of water, 
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HARDENING PICKLE.—Spring-water made into a brine strong 
enough to float an egg, then boiled to precipitate the lime, and 
allowed to cool. 


Iron ARTICLES, Brightening.—When taken from the forge or 
rolls, the articles are placed in dilute sulphuric acid (1 to 20) for 
an hour; they are then washed clean in water, dried with saw- 
dust, dipped for a second or so in nitrous acid, washed and dried 
as before, and finally rubbed clean. 


Tron Rines, Welding, without scaling.—Take iron filings 
1000 parts, borax 500 parts, resinous oil of any kind 50 parts, 
sal-ammoniac 75 parts. Pulverize completely and mix ; heat the 
rings to a cherry red, powder the parts with the mixture, and 
join them together. 


Tron, Simple fire-plating for.—By rubbing the surface of iron © 
‘or other metals with soda amalgam, and then pouring: over it a 
concentrated solution of chloride of gold, the gold is taken up by 
the amaleamated surface, and it is only necessary to drive off the 
mercury with the heat of a large lamp to obtain a fine gilded sur- 
face that will bear polishing. By writing or drawing a design 
on the iron, the drawing will be re-produced in pure gold. Silver 
and platinum salts are said to act in a similar manner to the 
gold. 

Tron, Teo gild cast.—The cheapest way is to use bronze or 
mosaic gold. The castings are first to be heated hotter than the 
hand can bear, but not so hot as to burn the varnish, and coated 
with mosaic gold mixed with a small quantity of alcohol varnish. 
If the iron is polished, it must be heated previously and rubbed 
over with a rag dipped in vinegar. 


LEAD, Determining presence of, in tin vessels.—The metal to be 
tested is first touched with nitric acid and then heated, when the 
acid evaporates. If lead be contained, stannic acid and nitrate of 
lead remain. Iodide of potassium is then applied, forming yel- 
low iodide of lead ; while the stannic acid is white. The yellow 
stain, therefore, indicates lead, the white, tin. 


JEWELRY, To restore the lustre of.—Take 1 oz. cyanide potas- 
sium and dissolve in 3 gills water. Attach the article to be 
cleansed to a wire hook, immerse and shake in the solution for a 
second or two, and remove and wash in clean water, then in warm 
water and soap. Rinse again, dip in spirits of wine, and dry in 
boxwood sawdust. Ifthe solution is kept, put it in a tightly- 
corked bottle, and label POISON conspicuously. One caution is 
necessary : Do not bend over the solution so as to inhale the 
odor, nor dip the fingers in it; if one of the articles drops from 
the hook, better empty the solution into another vessel. 


METAL SurFACES, To protect, from moisture.—Inclose them 
in tight compartments containing ]umps of quicklime. 


MINERALS AND METALS, Hardness and tenacity of.—In mine- 
ralogy, in which science the hardness is an important characte- 
ristic, ten bodies are usually taken as points of comparison—the 
softest being termed 1 and the hardest 10. These are: 1, talc ; 
2, gypsum ; 8, carbonate of lime ; 4, fluor-spar; 5, phosphate of 
lime ; 6, felspar ; 7, quartz; 8, topaz; 9, corundum; 10, dia. 
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mond. Hence, when scientific works speak of the hardness of a 
body being 6, 8, 4, etc., reference is made to the relative hard- 
ness expressed by the list above given. . 

The tenacity of metals is estimated by the resistance which 
wires of the same diameter experience when passed at equal tem- 
perature through the same hole of adraw-bench. Thefollowing 
table gives the relative tenacity of various metals and alloys: 
Steel already drawn, 100; iron already drawn, 88 ; brass already 
drawn, 77; gold at 0.875, annealed, 73; steel annealed, 65 ; cop- 
per already drawn, 68; silver at 0.750, annealed, 58; silver at 
0.875, 54; brass annealed, 46 ; iron annealed, 42; platinum an- 
nealed, 38; copper annealed, 88; fine gold annealed, 37; fine 
silver annealed, 37; zinc, 34; tin, 11; lead, 4. 

PLATINUM-BRONZE.—This is made of nickel 100 parts, tin 
10, platinum 1. It is entirely unoxidizable, and especially 
adapted for cooking-utensils. 


QUICKSILVER, Coating iron with.—Clean the iron first with hy- 
drochloric acid, then immerse it in a dilute solution of sulphate 
of copper mixed with a little hydrochloric acid, by means of 
which it becomes covered with a slightly-adherent layer of cop- 
per. Itis then to be brought into a very diluted solution of mer- 
curial sublimate mixed with a few drops of hydrochloric acid. 
The article will become covered with a layer of mercury, which 
can not be removed even by rubbing. This is good as a protec- 
tion from rust. 


Saprrons, Finishing.—See that your buff-wheels are well- 
balanced after they are covered. Let the wheel be covered with- 
thick leather before covering with emery. Get as good a surface 
on the article as you can from a wheel covered with No. 70 emery. 
Mix flour of emery with melted beeswax, and stir in till it is 
thick. When the mass is cool, rub it on a newly-covered wheel 
with No. 80 emery. Then set the wheel running, and hold on a 
flint to smooth it until the surface is sufficiently fine to suit. 


SILVER ORNAMENTS, Imitation.—Ordinary plaster models are 
covered with a thin coat 6f mica powder, which perfectly re- 
places the ordinary metallic substances. The mica plates are 
first cleaned and bleached by fire, boiled in hydrochloric acid, and 
washed-and dried. The material is then finely powdered, sifted, 
and mingled with collodion, which serves as a vehicle for apply- 
ing the compound with a paint-brush. The objects thus prepar- 
ed can be washed in water, and are not liable to be injured by 
sulphuretted acids or dust. The collodion adheres perfectly to 
glass, porcelain, wood, metal, or papier maché. 


Sri.vER, Producing satin finish on, by sand-blast.—The follow- 
ing isthe method adopted at a large silver-plating establishment : 
Air is compressed by the driving-engine of the works into an or- 
dinary reservoir, and thence distributed through pipes which ex- 
tend along the front of the workmen’s tables ; and above the lat- 
ter is a sand receptacle, V-shaped, from which a stream of sand 
falls, and is met by a downward blast from the pipe, which cur- 
rent drives the material in a stream through a small hole in the 
table, beneath which a receptacle to receive the sand is placed. 
The workman, whose fingers are covered with rubber to protect 
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them, holds the article in the jet and under the table, watching 
it through a pane of glass let into the top of the latter. The 
operation is necessarily very rapid, as the article has only to be 
turned so that. the blast strikes the required portions, when the 
work is completed. The exposure to the jet, even for an instant, 
would cut through the Britannia, upon which the plating is 
afterward deposited. By the interposition of rubber screens of 
suitable shape, against which the sand has no abrading effect, any 
fancy patterns or letters are easily imprinted on the surface, the 
latter, of course, being satin-finished, while the spaces protected 
by the screens are afterward burnished. 


SILVER, Restoring color to.—This is adapted to treating silver 
filagree ornaments, rendering them dead white. The process has 
long been a trade secret. If any pewter is found in the articles, 
it should not be attempted. Pound together charcoal 3 parts, 
and of nitre 1; add sufficient water to form a paste. With a 
camel’s-hair brush give the articlea thin coat of the mixture, put 
it in a small annealing-pan, and submit it to the fire until it be- 
comes red-hot ; then withdraw it from the fire, let it stand a mi- 
nute, and turn it out into a weak solution of sulphuric acid (1 part 
acid, 10 parts water) in the boiling-pan. Bvil, pour off the acid, 
rinse ; wash with warm water and soap, using a soft brush ; dip 
in spirits of wine, and dry in boxwood sawdust. If any spots 
should still remain on the work, anneal it without the mixture, 
boil out and wash as before. Burnish the parts intended to be 
bright. Do not use the common American saltpetre. The Eng- 
lish nitre, although it costs more, is really less expensive, as a 
sinaller quantity goes further and does the work more effectual- 
ly. Purchase at the wholesale druggists. 


Sirver, To regain, from broken black-lead_ crucibles.—Pulve- 
rize the crucible and digest it in nitric acid for several hours, 
Decant off the clear liquid, and add to it muriatic acid until no 
further precipitate forms. Allow to settle, and again decant the 
clear liquid, wash the precipitate several times with clean water, 
dry, and fuse in a small crucible with a quantity of carbonate of 
soda. 


SuiaG, Utilization of. Prussian method.—The high furnaces 
are provided with a continual overflow for the slag, which runs 
through a narrow gutter formed in the sand into a shallow pit, 
through which a small stream of water is kept running. By this 
chilling process the slag assumes the form of a fine gravel. An 
endless chain at once lifts the slag out of the pit and loads it upon 
cars. By grinding this material fine in a cement-mill, it is form- 
ed into an excellent sharp building-saud ; the great bulk of it, 
however, is used, without further reducing its grain, for making 
bricks. 

For this purpose it is mixed with one half of its bulk of mor- 
tar in a trough in which three shafts provided with long blades 
are revolving. It is then shoveled into the brick-machiues, each 
of which turns out about twenty-five bricksa minute. These bricks 
are piled up in the open air for drying, and are ready for use after . 
about six weeks. They continue to harden on exposure to the 
air, and are said to possess greater strength than ordinary burnt 
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bricks. They are extensively used for all kinds of buildings, 
their light-gray color producing a very pleasing effect, and the 
roughness of their surface fitting them particularly well for re- 
taining a coating of mortar. They can not be used, however, for 
foundation walls, as by the absorption of moisture their cohesive- 
ness is impaired. 

The most interesting process is the following : As a thin stream 
of the fluid slag, falling from a narrow gutter, passes tle nozzle 
of the steam-pipe, a jet of steam is blown through it, and by this 
simple process it is solidified in the form of most delicate fibres, 
resembling asbestos or spun glass ; and it falls to the ground like 
a loose mass of grayish wool. This material is an excellent 
non-conductor of heat, and is used for covering steam-pipes, boil- 
ers, etc. The sole expenditure in its manufacture is that of the 
steam, the exact amount of which could not be ascertained. 
The material is sold for about $5 per cwt. The steam-pipe is 
about 15 inches in diameter, and the nozzle is simply a pipe, flat- 
tened and then curved into a semicircular form, in order to give 
the most aavantageous shape to the steam-jet. The steam used 
has a pressure of about 5() lbs. per square inch. 


SOLDERING Liqutp.—Into hydrochloric acid place as much 
scrap-zine as it will dissolve, still leaving a sponge of zinc. Use 
the mixture for soldering brass-work. ‘To solder cist or wrought 
iron, add sal-ammoniac ; and for sheet-tin work, omit the sal-am- 
moniac. 


SOLDER, Jewelers’.—Melt 1 part lead, add 2 parts tin, and 
throw in a small bit of resin asa flux. This is strong, easily 
flowing, and white. In soldering fine work, wet the parts to be 
joined with muriatic acid in which as much zinc has been dissolv- 
ed as the acid will take up. It is cleaner than the old method of 
using Venice turpentine or resin. 


SOLDER, Silver.—Put into a clean crucible, silver 2 parts, clean 
brass 1 part, with asmall piece of borax. Melt and pour into in- 
gots. Solder made from coin, as it frequently is, often meets 
with difficulty around the joints, requiring the use of the file to 
remove it, while the addition of any of the inferior metals to the 
solder causes it to eat into the article joined by it. 


STEEL AND [non, To clean, from temporary and slight rust.— 
Cocoanut husks are better than waste and turpentine. 


STEEL, CuroME.—This metal is not only one third stronger 
than any other steel, but can be produced at a small cost, from 
the fact that when worn out, as in a steel-headed rail, it has a 
market value, as it can be made over again, which is not the case 
with Bessemer or any other cast-steel. It will also weld without 
Lorax or flux, and when burnt can be redeemed on the next heat. 


STEEL, PonisHED, To bronze.—To 1 pint methylated spirits 
add 4 ozs. gum-shellac and 4 oz..gum-benzoin ; put the bottle in 
a warm place, shaking it occasionally. When dissolved and set- 
tled, decant the clear liquid and keep it for fine work. Strain the 
residue through a fine cloth. Take 4 lb. powdered bronze green, 
varying to suit the taste with lampblack, red ochre, or yellow 
ochre. Take as much varnish and bronze-powder as required, 
‘and lay it on the article, which must be thoroughly clean and 
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slightly warm, Add another coat if necessary. Touch up with 
gold-powder according to taste, and varnish over all. 


STEEL, Protecting, from rust.—Paraffine is the best material 
for polished steel or iron. 


STZEL RAILS, Cutting—Remarkable results have been obtain- 
ed with a disk made from a rail-saw and rotated at 3000 revolu- 
tions per minute. As the disk was 9.6 feet in diameter, the velo- 
city of its circumference was in the neighborhood of 86,400 feet 
per minute. Steel rails were cut with astonishing rapidity, and 
even melted. Millions of sparks were thrown off, but no heating 
of the disk could be detected after the cutting. 


TIN, Crystallization of.—A platinum capsule is covered with an 
outer coating of paraffine or wax, leaving the bottom only unco- 
vered. This capsule is set upon a plate of amalgamated zine in 
a porcelain capsule. The platinum is then filled completely full 
of a dilute and not too acid solution of chloride of tin, while the 
porcelain is filled with water acidulated with 4 of hydrochloric 
acid, so that its surface comes in contact with the surface of the 
liquid in the platinum. A feeble electric current is set up, which 
reduces the salt of tin. ‘The crystals formed after a few days are 
well developed. They are washed with water and dried quickly. 


Tin, Removing, from copper vessels.—Immerse the articles in 
a solution of blue vitriol. 


Tin, Removing, from plates without acid.—Boil the scrap-tin 
with soda lye in presence of litharge. 


WELDING PowDeErRs for iron and steel.—(1) Iron filings 1000 
parts, borax 500, balsam copaiva, or other resinous oil, 50, sal- 
ammoniac 75. Mix together, heat,and pulverize. Weld at cher- 
ry-red. (2) Borax 15 parts, sal-ammoniac 2, cyanide of potas- 
sium 2. These constituents are dissolved in water, and the wa- 
ter itself afterward evaporated at a low temperature. 

ZINC, Black color for.—Clean the surface with sand and sul- 
phuric acid, and immerse for an instant in a solution of sulphate 
of nickel and ammonia 4 parts, in water 40 parts, acidulated with 
sulphuric acid 1 part. Wash and dry. This takes a bronze 
color on burnishing. 


ZInc LABELS, Ink for writing on.—(1) Verdigris 1 0z., sal-am- 
moniac 1 oz., lampblack 4 0z., water 4 pint ; mix well in a mor- 
tar,and shake before using. Write witha quill. (2) One drachm 
chloride of platinum dissolved in $ pint water. 

Zinc, Painting.—Use a mordant of chloride of copper 1 part, 
nitrate of copper 1, sal-ammoniac 1, dissolved in water 64. Add 
hydrochloric acid (commercial) 1. This brushed over the zine 
sheets gives them a deep black color, turning grayish after dry- 
ing, in from 12 to 24 hours. A coat of oil-color will adhere to 
this surface and withstand weather excellently. 

ZINC-WHuITE, To restore.—This may be done by ignition in an 
earthen crucible. 


ALUMINUM ALLOYS.—True aluminum bronze contains 90 to 95 
per cent. of copper, with 5, 7% or 10 per cent. of aluminum. It 
is of a golden color when the proportion is 5 or 10 per cent., and 
greenish if the proportion be 75 per cent. 
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Bronze, Manganese, is formed by the addition of from 1 to 2 
per cent. of manganese to the proper proportions of copper and 
zine for the making of either bronze or brass. In color it re- 
sembles gun metal, but is of a brighter and more golden hue. It 
is about equal in tensile strength and elongation to wrought iron 
of average good quality. 

GoLp ALLoy, Imitation, a substitute for gold.—Pure copper, 
100 parts; zinc or preferably tin, 17 parts; magnesia, 6 parts ; 
sal ammoniac, 3.6 parts, quicklime, 1.8 parts; tartar of com- 
merce, 9 parts, and mixed as follows :—The copper is first 
melted, then magnesia, sal ammoniac, lime and tartar are added 
separately and by degrees in form of powder. The whole is next 
stirred briskly for about half, an hour, so as to mix thoroughly, 
after which the zinc is addéd in small grains by throwing it on 
the surface and stirring it until it is entirely fused. ‘The cruci- 
ble is then covered and the fusion maintained for about 35 minutes, 
after which the surface is skimmed and the alloy cast. 


Iron, Temperatures of Incandescent.—Faint red, 977° Fah. ; 
dark red, 1292° ; faint cherry, 1472°; cherry, 1652°; bright cherry, 
1832°; dark orange, 2012’; bright orange, 2192° ; white heat, 
2372° ; bright white, 2552° ; dazzling white, 2732”. 

NIELLO SILVER, Russian.—This consists of nine parts silver, 
one part copper, one part lead, and one part bismuth, which are 
melted together and saturated with sulphur. This mixture pro- 
duces the gorgeous blue which has often been erroneously spoken 
of as steel blue. 


PIPE, connecting Lead and Iron.—A safe method of connecting 
lead and iron waste-pipes is by means of the tinned brass fer- 
rule. The taper end of the ferrule is slipped into the end of 
the lead pipe and soldered fast. The other end, which is provided 
with a flange, drops into the soil-pipe branch and is secured in 
place by a well-calked lead joint. 


PIPE SCREW THREADS FOR GAS.— 


DIAMETER :INSIDE. |THREADS TO INCH.|DIAMETER INSIDE.| THREADS TO INCH. 


27 1 11% 


% 

4 18 1% 11% 
% 18 1% 11% 
4% 14 2 11% 
% 14 


The thread on a % inch gas pipe will sustain a weight of 5,000 
ibs.; on # inch, 7,000 lbs. and on *% inch, 9,000 Ibs. 


PIPE, S1zEs OF GAs. London Rules.—For 200 lights, 2 inch iron 
tube ; 120 lights, 1% inch tube ; 70 lights, 1% inch tube ; 50 lights, 
1 inch tube ; 25 lights, % inch tube ; 12 lights, % inch tube; 6 
lights, % inch tube; 2 lights, # inch tube. 
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SIMPLE INSTRUMENTS AND THEIR USES. 


BALANCE, Simple spring.—A isa deal stand 12 by 3 inches ; 
B is a hard-wood block firmly attached to A; C is a spring; 
D is an index-pillar ; E is a seale-holder ; F is a small bent pin 
to hold the spring steady while changing the scale-pan. ‘lhe 


SIMPLE BALANCE. 


spring C should be very fine steel wire, bent over so as to form 
a loop near the index for E to hook into. The index is a slip of 
card set out with a fine pen. The scale-pan is of, thin letter- 
paper, circular, and folded like a filter-paper, as indicated by the 
dotted line. With this minute fractions of a grain can be re- 
cognized. 


BAROMETER, To make a cheap.—Obtain a straight fine glass 
tube, about 33 inches long, and with as clean an interior as possi- 
ble, sealed at one end, and having an even uniform bore of about 
2} lines diameter. ‘lhe mercury to be used should be perfectly 
pure and free from all air and moisture. ‘his latter requisite 
may be assured by heating the mercury in a porcelain dish to 
nearly the boiling-point, previous to using it. ‘The tube is then 
held securely, with the open end uppermost, and carefully filled 
with the liquid metal. The open endof the tubeisthen securely 
covered with the finger, the tube inverted, and the end covered 
by the finger plunged below the surface of a little mercury placed 
in a small vessel to,receive it. The finger is then removed, when 
‘the mercury in the tube will immediately fall to a level of about 
80 inches above the surface of that in the small reservoir below. 
In order to attach the scale correctly, it will be necessary to com- 
pare the indications with those of some good instrument. 


BaRroscoPE, To make a.—Take any bottle ; pour colored water 
into it, about + of the quantity the bottle will hold ; insert in it a 
glass tube, from 38 to 4 feet Jong, and passing air-tight through 
the stopper, which must also be air-tight. Let a paper index, 
divided according to any scale of division, say into inches and 
fractions of an inch, be glued to the glass tube. Blow inio the 
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glass tube so as to cause the water to ascend the tube a few inches, 
ray 10 inches, and the instrument is constructed. The bottls 
must be placed in another vessel, and protected by sawdust, 0) 
some other.material, from the influence of changes in the tempe- 
rature of the atmosphere. ‘This very sensitive instrument records 
faithfully any change inthe density of the external air, and the 
approach of a storm will irfallibly be indicated by a sudden rise 
of the water in the glass tube. 


CAMERA, WONDER, How to make a.—A wonder camera is a 
sort of magic lantern, so contrived as to enable one to use opaque 
objects for projection upon the screen instead of glass transparen- 
cies. For example, if a photograher wishes to show his customer 
how an enlargement from a carte will look, he simply has to put 
the carte in the wonder camera, and ‘‘ throw it up.’ Many en- 
largement-scales may be made in this way. It consists of a 
wooden box, with a top made of tin or sheet-iron ; the chimney 
is made of the same material. _The lens is the same as used upon 
a camera for making photographs. At the back of the box (as 
will be seen by reference to the elevation and plan, Figs. 2 and 3) 
are two doors placed upon hinges. 

When the box is in use, the door e¢ is kept closed. The other 
door consists of two parts placed at right angles to one another ; 


A WONDER CAMERA. 


the object of this is to fill the opening in the door e while the 
pictures are being attached toe ; when c is swung into position 
opposite, the lens, placed at b d, is carried to one side. » If stereo- 
scopic views are to be shown, a slit may be cut at e, through 
which they may be inserted with- 
out opening the box. The doore 
should be cut off a little at the 
bottom, so as to admit air. The 
light is placed at h,as nearly oppo- 
site the picture as possible. It 
should be a strong light; an ar- 
gand burner is the best. At the 
back of the light is a piece of tin, 
bent into the form of a reflector. Fie. 3. 

The light coming from f strikes ¢, and is reflected through 
the lens upon the screen. The plan of the box is represent- 
ed with the top removed. No dimensions are given, as they 
will depend upon the focal distance of the lens and height of 
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the light. Care must be used to have the distance from the 
lens to ¢ when closed equal to the focal distance. 


ELecrricaAL Macuinz, A simple.—A B, in the annexed en- 


A SIMPLE ELECTRICAL MACHINE. 


graving, is a glass tube fixed at one end in a wooden handle. 
The rubber, with its flap, D, carries a little Leyden jar, the 
end of which is visible at F. This jar is coated inside and 
out with a resinous insulating compound, and the metallic lining 
of the inside of the jar isin contact with the brass collecting- 
ring, EK. The handle being held in one hand and the rubber in 
the other, when the tube is rubbed the little ring and jar rapidly 
collect electricity. A+4inch spark and smart shock may be readily 
obtained from this apparatus, the length of the spark depending 
upon the amount of rubbing each time before the jar is dis- 
charged. When it is not desired to take the shock through the 
human body, the jar may be discharged by means of the metallic 
cord, H. 


ELECTRICAL ORRERY, to accompany the above machine.—This 
is represented below. It is balanced on a pivot at F, The 


D 


EE 
F 


A B 


ELECTRICAL ORRERY. 


light hollow brass -ball, A, represents the sun, and pith balls, B 
and D, the earth and moon, rotating about the pivot E. The 
metallic points projecting from B and D (in opposite directions, 
of course) cause these to rotate round each other ; but the lever- 
age of the point D being, from its position, greater than the 
leverage of B, it sets the long arm of the orrery in rotation upon 
the pivot F. ; 


GALVANOMETER, To make a simple.—Take an ordinary pocket- 
compass and wind 100 feet of No. 18 insulated copper wire 
around it. 


KALEIDOSCOPE, To make a.—Take two strips of glass, 8 or 10 
in. long, 1 to 14 in. broad at one end and about } as broad at the 
other. Blacken one side of each with black varnish. Put two 
smooth straight edges together, and form a hinge by gluing a 
strip of cloth over the two edges. Make the angle between the 
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oF, 
strips of glass an aliquot part of 180°, agyR0°, 30°, or 45°) Cover 
the open ‘side of the triangular prism with black velvet. Place 
in a tin or pasteboard tube so that the angle ofthe smnaller end of 
prism is nearly in the centre. Cover top of tabe with clear glass, 
and cover this with paper, except a small hole ceutre. In bot- 
tom of tube, form a cell by placing two pieces of Sass 4 in.-apart 
(the lower one of ground glass). In this cell place fraements-of 
broken colored glass, beads, etc. They must be capable of free 
movement in the cell when the tube is turned in the hand. 


LEYDEN JAR, To make a cheap.—Line a thin glass candy-jar 
inside and outside with tin-foil, such as is used to wrap chew- 
ing-tobacco in. Stick the foil, on with mucilage, varnish, or 
flour paste. A still cheaper plan is simply to fill a glass jar nearly 
full of water, and place it within another vessel of water, so that 
the water, both outside and inside, shall be on the same level. 


MaAGic-LANTERN SLIDES, Painting. Four methods—(1) Use 
transparent colors, like Prussian blue, gamboge, and carmine. 
These will give the three primary colors, and by their mixture, 
the other tints. Apply with a brush, and a transparent drying 
varnish, like dammar varnish. Allow one coat to dry before ap- 
plying a second. Considerable aid can be derived from stippling, 
the color being strengthened, where necessary, by applying it 
with tie point of a fins brush. The colors must not be used too 
thin. (2) Flow the glass plate with albumen, after the manner 
of photographers, and paint with aniline colors. This process 
gives great so.tness and brilliancy to the pictures, but they are 
apt to fade. (3) Paint with water-colors, and then flow the entire 
surface with Canada balsam, covering th+ paintel side with a 
glass plate. (4) Use water-colors, but mix them with turpentine 
instead of water, and work rapidly, 


MERIDIAN, To find the —-Mr. George W. Blunt says: ‘Take a 
piece of board, or any similar material, and describe on it a num- 
ber of concentric circles. Place this in the sun; over the centre 
hang a plummet. Observe the shortest shadow from the plum- 
met ; the sun will then be on th? meridian ; draw a line to the 
centre of the circle, and that will be the true meridian-line. This 
will do to mark tie apparent time, or to correct the compass for 
variation.” 


MIRRORS, GLOBE, To make.—Melt together 1 oz. clean lead and 
1 oz. of fine tin ina clean iron ladle; then immediately add 1 oz. 
bismuth. Skim off the dross, remove the ladle from the fire, and 
before it sets add 10 ozs. quicksilver ; now stir the whole care- 
fully together, taking care not to breathe over it, as the fumes of 
mercury are very pernicious, Pour this through an earthen pipe 
into the glass globe, which turn repeatedly around. 


Prees, Determining proportions of—The instrument consists 
simply of a piece of ‘wood shaped like a set-square, as shown in 
Fig. 1, or a diagram of the same form drawn on paper, and di- 
vided out along ‘the two edges, which are at right angles to each 
other, the divisions being taken to represent inches, feet, or yards, 
etc., according to the kind of work for which the instrument is 
used. Suppose that two pipes, A and B, Fig. 2, respectively 5 in. 
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and 44 in. in diameter, deliver into a third pipe, D, and it be re. 
quired to find the proper diameter forthe latter pipe. Then from 
5 on the scale of one of the divided edges to 4¢ on the other, 


APPARATUS FOR DETERMINING THE DIAMETER OF PiPkEs, 


draw a line, as shown dotted in Fig. 1, and the length of this 
line, measured with the same scale as that to which the edges are 
divided, will be the diameter of pipe required ; in this case, 62 
in. On the other hand, if a pipe, D, 62 in. in diameter, be deliver- 
ed into a pipe, A, 5 in. in diameter, and it was required to know 
what other sizeof pipe B, could also be supplied, all that would be 
necessary would be to take the division point 5 on one edge as a 
ceutre, and, with 62 in. as a radius, describe an arc cutting the 
other divided edge. The point at which the latter edge was cut 
by this are would show the diameter of pipe required. 


RiFLE-TELESCOPE, To make a.—Object-glass should be half an 
in. in diameter, focus 24 in., or as long as convenient. Eye-piece 
may be a single lens of low power with cross spider-lines fixed in 
its focus. The target will then appear inverted. The lenses are 
inclosed in a brass tube with a hinge or ball-joint at the breech or 
eye-piece end, and slides at the muzzle, to depress the object- glass 
for increased elevation. The two points of attachment to the bar- 
rel are the same as for ordinary fore-and-leaf sights. 


TELESCOPE, To make a cheap.—A correspondent says: ‘1 se- 
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lected a meniscus 1 in. in diameter and of 48-in. focus. This was 
for my object-glass. I had already in my possession a two-lensed 
double-convex jeweler’s eye-glass ; one of these lenses was used 
for the eye-piece, its focal length being a trifle over lin. The 
tube was made of pine-wood. A piece of straight, evenly-grained 
one-in. pine board, 2 in. wide and 8 fect long, was cut in the mid- 
dle, and the two pieces, after making a tapering semicircular 
groove in each, well glued together. This done, the next thing 
was to give it a round, tapering form, 2 in. in diameter at one end, 
and a trifle over an inch at the other. This was done with acom- 
mon carpenter’s plane. I now had a tube 4 feet long, with a ta- 
pering hole through its length, and 1} in. in diameter at its larg- 
est end. Two wooden cells for the lenses were then turned in a 
lathe, and were made to go on to the tube, as does the cover of a 
wooden pill-box. A round hole, the size of the lens, was made 
in each, the meniscus being contracted to # in., and the eye-glass 
to + in. diameter. The piece carrying the eye-glass was made so 
as to slide so: e distance 01 the tube, for adjustment to distinct 
vision. The tube was painted and varnished, and mounted equa- 
torially ; and it proved to be a good instrument, showing Jupiter’s 
moons, their movements and eclipses, handsomely, the ring of 
Saturn, the horned appearance of Venus, the mountains and cra- 
ter; on the moon, the spots on the sun, etc. Several of the nebu- 
le were also visible, especially those in Andromeda, Orion, Her- 
cules, and Sagittarius. The whole need not cost over two dollars, 
beside the time in making, provided one is a mechanic. 

«The meniscus (concave on one side and convex on the other) 
is the proper form for a single-lens object-glass, and a plano-con- 
vex lens makes the best form for the eye-piece. Care must be 
taken to so set the lenscs in their cells that their foci will meet 
centrally. When this is tle case, the lenses are said to be well 
centred, and in that way we get rid of most of the prismatic 
color. Another point that wants attention is the mounting. Ab- 
solute steadiness is required for close ol servation. I used to put 
mine upon a post set firmly in the ground. The equatorial ar- 
rangement for mounting is described in nearly every work on 
telescopes.” 


THERMOMETERS, Hard-rubber.—This instrument has been made 
by riveting. the rubber 1o a thin strip of steel, about a foot in 
length and + in. in width. The bottom of this was held fast, 
while the top was free to move, and so to indicate the temperature 
on a graduated arc. This one, now in use, has a range from zero 
to 90° Fahr., and is as sensitive as the common mercurial thermo- 
meter. It is well adapted for the ordinary range of the atmo- 
sphere, but is not suitable for indicating high degrees of heat, 
as the rubber softens at about 200° Fahr. Another thermometer 
was made by perforating athin strip of steel, at intervals of an 
inch, and placing upon it a strip of rubber compound when in a 
plastic state. This was coiled, with an intermediate strip of me- 
tal, which forced the rubber through the holes It was then vul- 
canized in the usual manner; and when cold, the intermediate 
strip was withdrawn, leaving an open space between the coils. 
This saved the trouble of riveting, and gave to the rubber an un- 
broken and smooth surface. The coil is held fast at. the centre, 
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and the outer end is left free to move. Another thermometer was 
made of glass and hard rubber, the latter in the form of an are, 
being riveted at both of its ends to a glass plate, which formed 
the cuord. 


THERMOMETERS.—To change Fahrenheit degrees into Centi- 


grade: teal oe Centigrade into Fahrenheit: F. =~ + 82. 
Réaumur into Fahrenheit : patty 32. Fahrenheit into 
Réaumur : ee - Réaumur into Centigrade : Cas 
Centigrade into Réaumur : Rae 


ExLectric Licut, Simple Apparatus for Producing the.— 
The annexed engraving 
represents an easily con- 
structed apparatus for 
producing an_ electric 
light on a small scale. 
To the center of the wood- 
en base is attached a vul- 
canite standaid, to one 
side of which a spring 
carbon holder is secured 
by the binding post, which 
screws into the standard. 
Two brass ears, having 
apertures for receiving 
the pivots of the upper 
carbon holder, are secured 
to the upper end of the 
vulcanite standard. 

By placing in the U- 
shaped loop at the end of 
each holder a small pen- 
cil of battery carbon, and 
adjusting the holders so 
that the points of the car- 
bons touch, and connect- 
ing the instrument with a battery of 4 or 6 Bunsen cells, a small 
but very brilliant light will be produced. 

As the points burn away the upper carbon moves downward of 
its own gravity. The contact of the points, which should be 
light, is regulated by a movable weight on the straight end of the 
pivoted holder. 

InpucTIoN Corn, to make an.—Turn a spool A, of wood or 
hard rubber, 4 inches long with flanges, about 2} inches in di- 
ameter. The spool should be # inch internal diameter, and quite 
thin. Upon this spool wind two layers of No. 16. insulated cop- 
per wire, as shown at B. Place around the coil thus formed 
two or three thicknesses of paper which has been soaked in 

melted paraffine, Upon the paratline paper wind from 300 to 400 
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feet of No. 40 silk-covered copper wire, placing under each layer 
a thickness of paraffine paper. The ends of the wire of the inner or 
primary coil extend 
outward through the 

flange of the spool, , A 
and one of them is 
connected with a 

post E, to which is 
attached a current- 
breaking spring, 
supporting an armature in front of a short soft iron plug in the 
end of the spool. The current-breaking spring has attached to it 
a small disk of platinum, which rests against the adjusting screw 
in the post D. This post is connected with the battery F, and 
the latter communicates with the terminal of the primary coil.’ 
The ends of the wires of the outer or secondary coi! extend 
through the flange of the spool and are connected with binding 
posts. It will be noticed that the outer coil has no connection 
whatever with the inner one. The secondary current is induced 
by the current in the primary coil. To regulate the strength of 
the secondary current a bundle of soft iron wires is inserted into 
the spool and moved out as occasion may require. 


MAGNETS.—Horse-shoe magnets are made by placing on each 
end of a hardened steel bar a soft iron cylinder, and surrounding 
the whole with a helix which is connected with the poles of a 
powerful battery. They are also made by placing the hardened 
steel bar against the face of a strong electro-magnet. 


MICROPHONE, to make a.—The instrument represented in the 
engraving consists es- 
sentially of two springs 
secured to a small base 
piece, and each support- 
ing at their upper end a 
piece of ordinary battery 
carbon. These two pieces 
of carbon are placed in 
light contact, and the 
two springs are put inan 
electrical circuit in which 
there is also a receiving 
telephone of the Bell 
form. 

The two carbon sup- 
porting springs are fast- 
ened to a single base by 
the binding posts which 
receive the battery wires. 
An adjusting screw passes through one of the springs at or near its 
center, and bears against a rubber button projecting from the other 
spring. Thissimple device when placed on a table indicates in 
the receiving telephone the slightest touch of the finger on the 
table or on the instrument. Blowing on it makes in the receiving 
instrument a deafening roar ; drawing a hair or a bit of cotton across 
the carbon is distinctly audible in the receiving instrument. 
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When the device is placed on a small sounding-board, every 
sound in the room is received and transmitted. An ant running 
across the sounding-board can be plainly heard. And a touch 
upon the instrument or the table which supports it, which with- 
out the micro-telephone would be entirely inaudible, can be dis- 
tinctly heard in the receiving telephone by aid of the instrument, 
even though miles intervene. 


PHONOGRAPH, How to make a Simple.—The accompanying en- 
gravings represent two forms 
of a small phonograph, which 
is easily constructed. In the 
illustrations, which are half 
size, Fig. 1 is a front elevation. 
Fig. 2 shows a vertical section 
across Fig. 1. Fig. 3 is a 
plan view of a cheap form of 
phonogiaph. Fig. 4 is a trans- 
verse section on line y y in 
Fig. 8. Fig. 5 is an end ele- 
vation. Fig. 6 a face view of 
the diaphragm, and Fig. 7 
shows details of the screw 
bearing. 

Tho shaft A, in Figs. 1 and 
2, is # inch in diameter, 155 
inches' long, and has upon one 
end a 2 inch crank, and is 
threaded for five inches from 
the other end. The iron cyl- 
inder B, which is four inches 
long and four inches in diame- 
ter, is bored axially, and se- 
cured to the shaft five inches 
from the threaded end, and 
has a screw cut upon it of the 
same pitch as that upon the 
shaft. The pitch of the 
thread should be sixteen to 
the inch, and the form of the 
thread should be square. The 
shaft A is journaled in 
wooden standards C, which 
are 1x1} inches in transverse 
section. The distance from 
the base piece to the center of 
the shaft is 8} inches. The 
base piece is 7x11} inches 
face, and one inch thick. The 
standards may each be secured 
, to the base by two common 
Fria. 1. wood-screws. The distance 
between the standards is twice the length of the cylinder, or eight 
inches. A steel plate, a, is fitted to the groove of the screw 
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threads in the shaft, and is secured to the side of the standard, 
which is slightly beveled to conform to the pitch of the screw. 

Under the cylinder, and centrally between the standards, a block 
D, which is 34x3} inches and one inch thick, is firmly secured to 
the base piece. To 
opposite edges of 
this block are se- 
cured the cross 
pieces E, and to the 
middle of the block 
a stop F ts secured, 
which is of the form 
shown in the en- 
graving, and one 
inch thick. Point- WY 
ed screws 0, which 
are provided with ]/ 
lock nuts 0’, pass ) 
through the front 
ends of the cross 
pieces E, into me- 
tallic plugs insert- es. 
ed in the edges of the diaphragm support G, and form its pivots. 
This support is held in position by the screw c, which passes 
through it into the nut d, which is externally threaded and 
screwed into the block D and stop F. 

The position of the support G is regulated by the screw e, 
which passes through it and rests against a metallic button, which 
is inserted m the stop piece I’. The diaphragm support G is 
8 inch thick and three inches wide, and is bored out to receive 
the diaphragm fand mouth-piece H. The opening in the sup- 
port G is of two diameters ; the larger part, which receives the 
mouth-piece and diaphragm, is 22 inches in diameter, and the 
smaller part exactly two inches, leaving a flange g, which is 3-16 
inch wide and 4 inch thick, and leaving two inches of the dia- 
phragm exposed. The mouth-piece H has an annular bearing 
surface which corresponds in width to the flange g. The smaller 
part of the opening through the mouth-piece is ? inch in diam- 
eter. The mouth-piece has a flange h, for receiving screws 7, by 
which it is secured to the diaphragm support. The diaphragm 
f is clamped between two rings of blotting paper, and is damped 
by two or three pieces j of elastic tubing placed between it 
and the inner surface of the mouth-pieceH. A delicate wooden 
spring #, having the head or mallet /, is secured by screws to the 
diaphragm support G, and the head / rests upon a thin piece 
m of elastic rubber, which is placed upon the center of the dia- 
phragm. . 

The best material for the diaphragm is thin ferrotype plate, 
procurable at the photographers’. The head 7 is drilled to re- 
ceive a needle n, which projects about 1-16 inch, and is quite 
sharp. The point, however, should be slightly rounded and 
shaped somewhat like the point of a leather awl, with the edge 
arranged parallel with the axis of the cylinder. The width of 
the point must be very slight indeed, and the needle must al- 
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ways be kept in good condition. 


If the needle is too sharp, it 


will cut and scrape the tin-foil ; if too dull, the articulation will 


Fie. 3. 


be muffled. The needle 
may at any time be 
sharpened without re- 
moving it from the in- 
strument, by using a 
small oilstone slip. 
Before placing tin-foil 
on the cylinder, the 
needle must be adjust- 
ed by the screws 8, 
so that it will strike 
exactly in the center of 
the space between the 
screw threads. 

The tin-foil used with 
the instrument should 
be rather stout—about 
15 square feet to the 
pound—and it should 
be cut into pieces 4x13 
inches. The foil is 
smoothed out on a glass 
plate and wrapped 


_ smoothly around the 


cylinder, and one end, 
after being gummed or 
coated with a little 
shellac varnish, is lap- 
ped over the other end 
and the joint is care- 
fully smoothed. It is 
obvious that the direc- 
tion in which the foilis 
lapped depends upon 
the direction. in which 
the cylinder is turned. 
While the cylinder may 
be turned either way, it 
is found preferable to 
turn-it in a right-hand- 
ed direction, and the foil 
accordingly should be 
lapped from right toleft. 


Having placec the tin-foil, the diaphragm is adjusted by means 
of the screws ¢ é, so that the needle point will make a slight 
groove in the tin-foil, as the cylinder is turned. After this adjust- 
ment the screw e need never be changed. Now, by speaking 
rather loudly in the mouth-piece, and at the same time turning 
the cylinder, the speech will be recorded upon the tin-foil, 
After loosening the screw c, the cylinder may be turned back to 
the point of starting. The needle may again be brought into 
contact with the foil by turning up the screw c, when, by turning 
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the cylinder forward, the speech or other sounds will be repro- 
duced. It is found advantageous to speak to the instrument 
through a short tapering tube, the smaller end of which is } inch 
in diameter, and the larger 
end 14 inches in diameter. 
The tube should be about 4 
inches long. When the in- 
strument is made to speak, 
a conical paper resonator, 
16 or 18 inches long, and 5° 
or 6 inches diameter at the 
larger end and 2 inch diame- 
ter at the smaller end, should 
be“ inserted in the mouth- 
plece,as it greatly re-enforces 
the sounds. 

Figs. 3 to 7, inclusive, rep- 
resent a phonograph for 
which the materials may be 


purchased for $1.50. In this 

instrument the base piece Lif TV 
A’ is 7x11i inches, and one <a 
inch thick. The standards Fig. 4. 

B, are of the form shown in 

the engraving, and 1 inch thick. They support the shaft C’, 3} 
inches from the base, and are cut off diagonally to receive the 
diaphragm support D’, which is hinged at one end and fastened 
by a hook @ at the other end. 
A screw-eye 0’, having its point 
filed off, is screwed through the 
free end of the diaphragm support, 
and rests against the standard B’, 
and serves as an adjusting, screw 
for regulating the needle. There 
is a 2 inch hole c’, exactly in the 
middle of the part D', for securing 
the mouth-piece d’, and in the un- 
der side of the part D’, concentric with the hole c’, there is a 
shallow circular recess ¢’, which is 2 inches in diameter. The 
shaft C’, is made of a piece of mandrel-drawn brass tubing, 
153 inches long, and # inch external diameter. It 
needs no turning, and it may be threaded by any 
steam or gas-fitter. The length of the threaded por- 
tion should be the same as in the phonograph de- 
scribed above, but the lead may be somewhat coarser, 
say 14 or even 12 to the inch. The nut is made 


with a steel plate e’, screwed to the standard as in al ei 
a Z 


the other case. The crank E’ is of wood, and is split 
from the shaft toward the handle, and clamped tightly 
on the shaft by the screw shown in dotted lines. 
The cylinder FE’, in this machine, is made of plaster of Paris, 
and is turned off in the frame. 

The method of making the cylinder is as follows: Drill two 
holes through the shaft at right angles to each other and insert 
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two short pins, which will hold the cylinder in place after it is 
cast. 

Strike two concentric circles on a piece of pasteboard, one ? 
inch and the other 4} inches diameter. Put 7 inches of the 
smooth end of the shaft through the j inch hole, and support the 
pasteboard and shaft, so that the shaft is vertical and at right 
angles to the pasteboard. Take a piece of stout, smooth paper, 
4 inches wide and 18 or 20 inches long, and form it into a cylin- 
der 4} inches diameter, and fasten the overlapping ends by means 
of pins or a string, and set it upon the 44 inch circle on the paste- 
board. Secure it in place with a little plaster of Paris. In a 
suitable vessel place 1 quart of water. Sprinkle into it 4 lbs. of 
very fine plaster of Paris, allow it to settle, pour off the surplus 
water, stir the batter rapidly, but be careful that it does not be- 
come filled with air bubbles; pour the plaster into the paper 
‘i cylinder and allow it to set; 
when it becomes hard, and 
before it dries, remove the 
paper mold, and place the 
shaft C’ in the boxes in the 
standard, and secure the box 
caps by a screw, as shown in 
the end elevation (Fig. 5). Fit 
a plug to the mouth-piece 
hole c’, and drive through it 
a turning chisel. Block up 
the free end of the part D’, 
and turn the shaft. The 
cylinder revolves under the 
chisel, and is at the same 
time moved lengthwise by 
the screw. The machine is 
thus temporarily converted 

Fia. 5. into a lathe. By gradually 

lowering the chisel, as the 

cylinder is made to traverse back and forth, the cylinder will be 
reduced in diameter and made true. When it is 4} inches in 
diameter, it is removed from the frame and dried in a warm (not 
hot) oven. When dry, and while it is warm, it is coated with 
paraffine, which is allowed to soak in, When it becomes cool it 
is placed in a frame, and a V-shaped thread-cutting tool is sub- 
stituted for the turning chisel, and the thread is cut in the sur- 
face of the cylinder by causing the cylinder to revolve under the 
cutting tool as in the case of turning. The thread-cutting tool 
must take very light chips, otherwise the cylinder will be rough. 
The V-shaped groove need not be deep, and the top of the thread 
should be wider than the groove. The diaphragm f is clamped 
between paper rings, over the recess c’, by means of a thin board 
g, having a circular aperture which corresponds in diameter 
with the recess c’. The diaphragm is damped with short pieces 
of rubber tubing, and the needle is mounted in the same manner 
as in the machine shown in Figs. 1 and 2. The mouth-piece is of 
porcelain, such as is used for speaking tubes. The tin-foil is 
wrapped around the cylinder and lapped as shown at h. The 
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arrow indicates the direction in which the cylinder must be 
turned. 

PHOTOGRAPHS, Spirit.—The so-called spirit photographs, or 
shadow pictures may be successfully produced by taking the 
pains to sketch the desired specter upon the background with 
some colorless fluorescent material, as, for example, a solution of 
sulphate of quinine 


TELEPHONE, the Acoustic.—A cheap and effective acoustic or 
thread telephone 
may be made by * 
turning from 
wood a mouth- 
piece A, and at- 
taching to it a disk 
B of ferrotype 
plate. The mouth- 
piece should be 
2; inches in its 
largest diameter, , 
and should have 
an annular surface + inch wide for receiving the disk B, which 
is attached by means of sealing wax. The wax is first applied to 
the wood, and the disk is warmed and pressed against the mouth- 
piece. The disk is 21 inches in diameter. The portion left free 
to vibrate is 12 inch in diameter. The larger internal diameter 
of the mouth-piece is 1# inch, the smaller } inch. There isasmall 
hole in the center of the diaphragm for receiving the thread, 
which also passes through a small piece of soft rubber and is 
knotted. The telephone thread must be supported on small elas- 
tic bands which must be put under tension, The string must 
also be taut. By means of this arrangement, sound may be con- 
ducted at any desired angle, the elastic rubber supports being 
arranged as shown at the corners of the engraving. Whispers 
and even breathing may be distinctly heard over a long distance. 
When talking loud, the receiving instrument should be removed 
2 inches from the ear. 


TELEPHONE, TO MAKE AN ELECTRIC.—The telephone shown 
partly in section in Figure 1, consists of 5 principal parts—the 
handle, H, the mouth-piece, I, the diaphragm, J, the magnet, K, 
and the bobbin, L. 

The handle is bored longitudinally through the center to re- 
ceive the round bar-magnet K, and there are two small holes at 
opposite sides of the magnet, through which pass the stout wires 
M, which are soldered to the terminals of the bobbin L, and con- 
nected with the binding screws N, at the end of the handle. The 
handle H, is chambered to receive the bobbin L, and has a 
mouth-piece I, and diaphragm J, which are of the same size as 
previously described, In the present case the mouth-piece or cap 
is screwed on the handle, but it may with equal advantage be fast- 
ened by means of small screws. 

The bobbin should be filled with about 2 oz. of No. 86 or No. 
38 silk covered copper wire, and the magnets should be placed as 
near the diaphragm as possible without touching it, and when 
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properly adjusted it is clamped by a screw O, at the smaller end 


| "li 
SS 0 
Fie. 1. 


of the handle. The bar magnet K 
is 8 inch diameter, and 6 inches long. 

The connection between two or 
more telephones and the ground con- 
nection is made in the manner before 
described. 

There are two methods of magnetiz- 
ing the bars. The first thing to be 
done is to harden and temper the bar. 
This is done by heating it to a dark 
cherry red and plunging it in cool 
water, and afterward drawing the tem- 
per toa straw color. The first method 
of magnetization consists in placing 
upon each end of the tempered steel 
bar Q (Fig. 2), a soft iron cap R, and 
inclosing the bar thus armed in a 
helix P, made of three or four layers 
of No. 16 insulated copper wire, and 
connecting the helix with four or six 
Bunsen cells arranged for quantity. 
The helix should extend to the ends 
of the soft iron caps, and it must be 
disconnected from the battery before 
withdrawing the magnet. 

Another method consists in passing 
a helix S over the bar T (Fig. 38), 
The helix S is composed of about 
10 ozs. of No. 16 insulated copper 
wire, and -it has an internal diameter 


Ns of 4 inch, and a length of about 14 


inch. 
The helix being connected with a 
battery of 6 Bunsen cells, it is drawn 


over the bar from one end to the other, and returned to the mid- 


dle of the bar, when the bat- 
tery should be disconnected, 
These are easy methods of gl 
magnetization, and may be 
practiced by any one having 
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the appliances, but the mag- 
nets will not possess the Fa. 2. 
strength exhibited by magnets charged by a powerful magneto- 


Fig. 3. 


electric machine. 

The telephone line wire 
should be insulated in the 
=) game manner as_ telegraph 
= wires. For short lines a re- 
turn wire should be used; for 
long iines a ground connec- 
tion will answer. 
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This telephone, when connected with another of the same 
kind by means of two carrying wires secured in the binding 
posts, will be found to work admirably. A single wire may be 
ased to connect one binding post of each telephone, the other 
binding post being connected with the gas or water pipe, or with 
a ground wire properly connected with large metallic plates 
buried in earth that is constantly moist. 

When sound waves strike the disk of the transmitting tele- 
phone, the disk vibrates in front of the magnet, and as it is 
itself a magnet by induction, its power is constantly changing as 
it vibrates. As the plate moves toward the coil, a current is in- 
duced in the latter, which traverses the whole length of the wire 
connecting it with a distant instrument ; as the plate returns, a 
reverse current follows. These undulating currents produce in 
the disk of the receiving instrument vibrations which are simi- 
lar to those in the transmitting instrument. 


RECIPES FOR THE PREPARATION OF WOOD. 


Dyrernac Woops.—All light woods may be died by immersion. 
A fine crimson is made as follows : Take11]b. ground Brazil, boil 
in 3 quarts of water, add $ oz. cochineal, and boil another half 
hour ; may be improved by washing the wood previously with 4 
oz. saffron to 1 quart water. ‘The wood should be pear wood or 
sycamore. Purple satin: 1 lb. logwood chips, soak in 3 quarts of 
water, boil well an hour ; add 4 ozs. pearlash, 2 ozs. powdered 
indigo. Black may be produced by copperas and nutgalls, or 
by japanning with two coats of black japan, after which varnish 
or polish, or use size and lampblack previous to laying on ja- 
pan. A blue stain ; 1 1b. oil of vitriol put in a glass bottle with 4 
ozs. indigo ; lay on the same as black. A fine green : 3 pints of 
the strongest vinegar, 4 ozs. best powdered verdigris (poison), $ 
oz. sap-green, y oz. indigo. A bright yellow may be stained with 
aloe ; the whole may be varnished or polished. 


Epony, Artificial.—Treat sea-weed for 2 hours in dilute sul- 
phuric acid. Of the charcoal thus obtained take 16 parts ; dry, and 
grind it. Add liquid glue 10 parts, gutta-percha 5, india-rub- 
ber 24, the last two dissolved in naphtha. Then add coal-tar 10, 
pulverized sulphur 5, pulverized alum 2, powdered resin 5, and 
heat the mixture to 800° Fahr. This when hard will take a pol- 
ish equal to ebony, and is the same in color and hardness, 


Oak, To color orange-yellow.—Rub the wood with a mixture 
of tallow 3 ozs., wax # oz., and turpentine 1 pint, mixed by heat- 
ing together and stirring. Apply in a warm room until a dull 
polish is acquired. Then coat, after an hour, with thin polish, and 
repeat until the desired depth and brilliancy of tone is obtained. 


Screws, WOODEN, To season.—Bore a hole longitudinally 
through the centre of the screw ; it will not be apt to crack so 
badly in seasoning, because then the air can get to the centre of 
the wood, the sap escapes therefrom, the centre of the wood con. 
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tracts, and the strain on the outside is lessened. Of course, the 
larger the hole,the better for the seasoning process ; but it should 
not, and need not, be large enough to materially weaken the screw. 
If, in addition, you can boil the screw in water, the job will be 
bettered ; if boiled in oil, it will be complete. 


VENEERS, ARTIFICIAL, To make.—Soak the wood for 24 hours, 
and boil for $ hour ina 10 per cent solution of caustic soda. Then 
wash out the alkali, when the wood will be elastic; leather-like, 
and ready to absorb the desired color. After immersion in the 
color-bath, dry between sheets of paper under sufficient pressure 
to preserve the shape. 


VENEERS, Steaming.—Blocks of wood intended for veneers 
may be steamed in a solution of borax and ammonia. They will 
then become soft and easy to cut, and, beside, will retain their 
flexibility for a long time. 


Woop, A liquid.—Sawdust can be converted ‘into a liquid 
wood, and afterward into a solid, flexible, and almost indestruc- 
tible mass, which, when incorporated with animal amatter, rolled, 
and dried, can be used for the most delicate impressions, as well 
as for the formation of solid and durable articles, in the following 
manner : Immerse the dust of any kind of wood in diluted sul- 
phuric acid, sufficiently strong to affect the fibres, for some days ; 
the finer parts are then passed through a sieve, well stirred, and 
allowed to settle. Drain the liquid from the sediment, and mix 
the latter with a proportionate quantity of animal offal, similar 
to that used for glue. Roll the mass, pack it in moulds, and al- 
low it to dry. 


WooDEN LABELS, Preservation of.—Thoroughly soak the pieces 
of wood inastrong solution of sulphate of iron ; then lay them, 
after they are dry, in lime-water. ‘This causes the formation of 
sulphate of lime, a very insoluble salt, in the wood. ‘The rapid 
destruction of the labels by the weather is thus prevented. Bast, 
mats, twine, and other substances used in tying or covering up 
trees and plants, when treated in the same manner are similarly 
preserved. Wooden labels, thus treated, have been constantly ex- 
posed to the weather during two years without being affected 
thereby. 


WOODEN TAps, Preserving, for Casks.—The articles should be 
plunged in paraffine, heated to about 248° Fahr. until no air-bub- 
bles rise to the surface of the melted material. They are then al- 
lowed to cool, and the paraffine is removed from the surface, when 
nearly congealed, by thorough rubbing. Taps thus treated will 
never split or become impregnated with the liquid, and may be 
used in casks containing alcoholic liquors. 


Woop, Brown stain for.—Paint the wood over with a solution 
made by boiling 1 pint catechu (cutch or gambier) with 30 pints 
water and a little soda. Dry, and then paint over with asolution 
of bichromate of potash 1 pint, water 30 pints. By a little dif. 
ference in the mode of treatment, and by varying the strength 
of the solutions, various shades of color may be given to these 
materials, The colors will be permanent, and will tend to pre- 
serve the wood. 
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Woop, Preserving.—This process is valuable for railway-sle. p- 
ers. Steam the timber, and inject a solution of silicate of soda 
for 8 hours. Then soak the wood for the same period in lime- 
water. (Dr. Feuchtwanger’s process.) 


Woop, Preservative preparation for.—Mix 40 parts chalk, 50 
resin, 4 linseed-oil, melting them together 1n an iron pot ; then 
add 1 part of native oxide of copper, and afterward 1 part of 
sulphuric acid. Apply with a brush. When dry, this varnish 
is as hard as stone. 


Woop, To ebonize.—Collect lampblack from a lamp or candle on 
a piece of slate. Scrape off the deposit, mix with French polish, 
and apply to the object in the ordinary way. 


Woop, To fire-proof.—Paint twice over with a hot saturated 
solution of 1 part green vitriol and 3 parts alum. After drying, 
paint again with a weak solution of green vitriol in which pipe- 
clay has been mixed to the consistence of paint. 


THE PREPARATION AND PRESERVATION OF 
NATURAL-HISTORY SPECIMENS. 


~ 


ANATOMICAL SPECIMENS, Preserving.—Glycerine will preserve 
the natural colors of marine animals kept immersed in it. 


Brrbs, Stuffing.—The following tools are required (see Fig. 1). 
—First, there is the scalpel. This can be purchased for a small 
sum from any maker of surgeon’s instruments. The blade is 
short and very sharp, while the handle (not jointed) is long 
enough to allow of a firm grasp. From the same maker, a 
couple of pairs of surgeon’s scissors should also be obtained, one 
quite small and sharp-pointed, the other of medium size; also 
two or three spring forceps of various dimensions. <A small pair 

@f pliers for clipping wire is required, some spools of cotton 
(Nos. 10, 80, and 100), a quantity of excelsior and tow, some cot- 
ton batting, a little prepared glue, a number of pieces of wire 
about fifteen inches long, and straight (size No. 20 or there- 
abouts), a box of dry oatmeal, and some arsenical soap. This 
last can generally be obtained of druggists, or, if not, can be 
made of carbonate of potash 3 ounces, white arsenic, white soap, 
and air-slaked lime, 1 ounce each, and powdered camphor, -'; 
of an ounce. This is combined into a thick paste with water, 
and applied as below described, with a small paint-brush. It 
should be marked as POISON, and kept scrupulously out of the 
reach of children or pet animals. 

If the bird has been shot, immediately afterward all the holes 
made in its body, as well as the mouth, should be plugged with 
cotton, in order to prevent the escape of blood or liquids. Opera- 
tions should not be begun for twenty-four hours, so that the body 
may have ample time to stiffen and the blood to coagulate. It is 
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well during this period to inclose the bird, head downward, in a 
cone of paper, so that the feathers will be held smooth. 

The first process isskinning. In commencing, the left hand is 
used to part the feathers, exposing the skin from the apex of the 
breast-bone to the tail. With the scalpel held like a pen, a free . 
incision is made between these points, care being taken to divide 
the skin only, without cutting into the flesh. The skin is then 
pressed apart, and oatmeal dusted into the cut, in order to absorb 
any fluids which may escape. Careful lifting of the skin clear 
of the flesh follows, until the leg is reached, when the scalpel is 
again used to disarticulate the thigh-joints.. The bone of each 
thigh is then exposed for its whole length, by pushing back the 
skin, and the meat removed, when the bone is replaced, and the 
other thigh treated in 1 similar manner. 


Fig. 1.—TAXIDERMICAL IMPLEMENTS. 


The skin is next detached, to the wings, which are cut from 
the body at the joint next the same, and the bones scraped clear 
of meat. Then the neck is divided, so that the skin, with the 
head attached, can be peeled from the entire body clear to the 
root of the tail. The last is bent toward the back with the left 
hand, the finger and thumb keeping down the detached parts of 
the skin on each side of the vent. A deep cut is then made 
across the latter until the back-bone, near the oil-gland at the 
root of the tail, is exposed. Sever the back-bone at the joint. 
This detaches the body, which may be removed and thrown 
aside, while the root of the tail, with the oil-gland, is left. Great 
care is needed in this operation, as, if not enough bone be left at 
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its root, the tail will come out; but all fleshy matter should be 
neatly dissected away. 

The neck need not be split or in any wise cut. The skin is 
merely pulled over the flesh, as a glove is removed from the 
finger, until the skull is exposed and appears as in the sketch, 
Fiz. 2. With the point of the knife, remove the ears; and on 
reaching the eyes, carefully separate the lids from the eyeballs, 
cutting neither. It requires very delicate and slow work at this 
point, so as not to injure the eyelids. Then scrape out the eye 
cavities, and cut away the flesh of the neck, removing at the 
same time a small portion of the base of the skull. Through 
the cavity thus made extract the tongue and brains, and after 
cleaning away all fleshy matter, paint the eye orbits with arseni- 
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FIG. 2.—MODE OF ATTACHING THE FALSE BODY. 


cal soap, and stuff them tightly with cotton. Care should be 
taken not to detach the skin from the bill, as it is nevessary to 
leave the skull in place. Finally, fill the interior uf che skull 
with tow (never with cotton), after coating internally with the 
prepared soap. 

The skinning operation being now completed, the stuffing is 
next proceeded with. To prepare for this, the bird, before being 
skinned, should have been measured, first as to ivs girth about 
the body, and second as toits length from root of tail to top of 
skull, following the shape of the form. From these data an arti- 
ficial body of the right dimensions is constructed and inserted as 
follows: On a piece of straight wire, equal in length to the last 
measurement above mentioned, a bunch of excelsior is secured 
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by repeated winding with stout thread. This bundle, which is 
represented in our Fig. 2, is moulded to a shape resembling that 
of the bird’s body, and its girth is regulated by the similar 
measurement already obtained from the bird itself. As will be 
seen, it is attached at the end of the wire, the long protruding 
portion of which serves as a foundation for the neck. The ex- 
tremity of the wire is clipped by the pliers to a sharp point, and 
then forced diagonally upward through the skull, on top of 
which it is clinched flat. Cotton batting is:then wound about the 
wire between skull and body, until sufficient thickness is obtain- 
ed to fill the skin of the neck. The position of the various parts 
at this point is represented in Fig. 2. Painting the inside of the 
skin with arsenical soap follows, and then the skin is drawn back 
so as to envelop the false body, and a needle and thread are 
thrust through the nostrils to make a loop for convenience in 
handling. 
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FIG. 3.—STUFFING THE LEGS. 


The finest pair of forceps is employed to pull the eyelid skin 
into place, to arrange the feathers, and to pull up the cotton in 
the orbits so as to stuff the cavities out plumply. More cotton is 
next pushed down the throat until the same is entirely filled. 
Two pieces of wire—quite stout for large bird—are then sharp- 
ened at one extremity. Taking the wire in one hand and guid- 
ing it with the other, the operator shoves it into the leg, from 
the ball of the foot up alongside the thigh bone, the skin being 
turned back for the purpose. Cotton is then wound about both 
wire and bone, in order to fill the thigh out naturally, and the 
same process is repeated for the other side. The ends of the 
wire below are left protruding in order to support t e bird on a 
perch, if such be desired. The upper ends are pushed clean 
through the artificial body, from below up, and clinched on the 
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upper side. This secures the legs, which are afterward bent in 
natural position (Fig. 8). ‘The bird can now be set up—that is, 
the wires stretching out below the claws can be wound about 2 
perch or pushed through holes in a board and clinched on the 
under side. In the Jatter case, it will be necessary to spread the 
claws and fasten them with pins. For small birds, the cut in 
the breast need not be sewn up; a chicken or larger fowl will 
require a few stitches to hold the edges together. If the tail 
feathers are to be spread, a wire is thrust across the body and 
through each feather, holding all in the proper position. The 
wings are then gathered closely into the body, and two wires, 


FIG. 4.—THE BIRD PREPARED FOR DRYING. 


one from each side, are pushed in diagonally from up, down, and 
through the skin of the second joint (Fig. 4). The wings are 
thus held, and the wires, as well as that th rough the tail, are left 
protruding for an inch or more. A touchof elue within the eye- 
lids prepares the latter for the eyes. Thes3 must be purchased 
from taxidermists, but for small birds common black beads will 
answer. If plain glass beads can be obtained, by the aid of a 
little paint the student can easily imitate the eye of a chicken. 
After the eyes are inserted, a sharp needle is used to pull the 
lids around them and into place. 

The operator must now, with a fine pair of forceps, carefully 
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adjust the feathers, smoothing them down with a large camel’s- 
hair brush. This done, thread must be wound over the body 
very loosely, beginning at the head, and continuing until all the 
feathers are securely bound. ‘The bird is then left to dry for a 
day or two, when the thread is removed, the ends of wire cut off 
close to the body, and the work is complete. 


ENTOMOLOGICAL SPECIMENS, To preserve, from insect ravages. 
—Place crystals of carbolic acid throughout the cabinets, and the 
evaporation of the crystals will keep them thoroughly saturated 
with carbolic acid vapors, which will kill all living insects therein. 


Fisu, To mount and preserve.—It is impossible to preserve 
the iridescent tints of the living specimens ; but before proceed- 
ing to the operation of skinning, it may be stated that the 
scales, as well as their color, may be preserved to a certain de- 
gree by applying tissue-paper to them, which, from the natural 
glutinous matter which covers the scales, will adhere firmly ; 
this being allowed to remain until the skin has dried, may 
easily be removed by moistening with a damp cloth. All small 
fish should be mounted in section, while the larger varieties may 
be preserved entire. Supposing the fish to be of such a size as 
to be mounted in section, first it is necessary that it be as fresh 
as possible, as the scales will become detached if decay set in. 
Place the fish on one side, and cover the side uppermost with 
tissue-paper, as above stated; also extend the fins by means of 
the same, and allow them to remain a few moments until fixed 
and dry. Having provided yourself with a:damp cloth, spread it 
smoothly upon the table, and place the fish upon it, papered side 
down. With the dissecting scissors, cut the skin along an oval 
line, following the contour of the body, but a little below the ex- 
treme dorsal edge and a little above the ventral one, and remove 
the skin included within this line. The remaining skin must 
now be detached from the flesh, beginning at the head and 
separating it downward toward the tail. ‘The spine must be 
severed close to the head, and also at the tail, and the entire body 
removed. All the flesh having been taken from the skin, and the 
eyes removed, the inside must be wiped out and the preservative 
(arsenical soap) applied. The skin should now be filled with 
tow, very evenly placed. When filled, it should be laid, with 
the open side down, upon a board of proper dimensions, and 
fastened to it by small tacks, beginning at the head and fastening 
the edges downward toward the tail. It should then be set aside 
to dry. The paper is, after drying. removed, and eyes of wood 
(painted to the proper colors, and not varnished) are inserted 
with a little putty. Finally the skin should receive a coat of 
colorless varnish, when the specimen is ready for the cabinet. 


SEA-WEED, Preserving specimens of.—The best time to col- 
lect is when the tide has just commenced to flow, after the low- 
est ebb, as the sea weeds are then floated in, in good condition. 

-All specimens should be either red, green, purple, black, or 
olive ; no others are worth preservation. 

Mounting is done by immersing a piece of paper just below 
the surface of the water, and supporting it by the left hand ; 
the weed is then placed on the paper ard kept in its place by the 
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left thumb, while the right hand is employed in spreading out 
the branches with a bone knitting-needle or a camel’s-hair pen- 
cil. If the branches are too numerous, which will be readily 
ascertained by lifting the specimen out of the water for a mo- 
ment, pruning should be freely resorted to, by cutting off erect 
and alternate branches, by means of a sharp-pointed pair of scis- 
sors, close to their junction with the main stem. When the 
specimen is laid out, the paper should be raised gradually in a 
slightly sloping direction, care being taken to prevent the 
branches from running together. The delicate species are much 
improved in appearance by reimmersing their extremities before 
entirely withdrawing them from the water. The papers should 
then be Jaid flat upon coarse bibulous paper, only long enough to 
absorb superfluous moisture. If placed in an oblique direction, 
the branches are liable to run together. They should be then 
removed and placed upon a sheet of thick white blotting-paper, 
and a piece of washed and pressed calico placed over each speci- 
men, and then anotlicr layer of thin blotting-paper above the 
‘calico, Several of these layers are pressed in the ordinary way, 
light pressure only being used at first. The papers, but not the 
calico, may be removed in six hours, and afterward changed 
every 24 hours until dry. If the calico be not washed, it fre- 
quently adheres to the alge, and if the calico be wrinkled it pro- 
duces corresponding marks on the paper. The most convenient 
sizes of paper to use are those made by cutting a sheet of paper, 
of demy size, into 16, 12, or 4 equal pieces. Ordinary drawing- 
paper answers the purpose very well. For the herbarium, each 
species should be mounted on a separate sheet of demy or cart- 
ridge size. Toned paper shows off the specimens well, a neutral 
tint answering best for the olive, pink for the red, and grcen for 
the green series. 


Skins OF SMALL ANIMALS, Dyeing.—The green hull of the 
European walnut is turned to account in Europe for dyeing furs 
black, and the hull of our black walnut could probably be simi- 
larly employed. The walnut hull is crushed and the juice 
squeezed out from the pulp, with the addition of a little water. 
A small quantity of lime is added, and the dye is ready for use. 
The color is extremely difficult of extraction, and attaches itself 
very readily to any kind of hair,-and it is used extensively as a 
hair-dye. 


STUFFING SMALL QUADRUPEDS.—Begin by making a longi- 
tudinal incision between the hind legs, extending quite back to 
the vent, the hair having been carefully parted so that it may 
not be cut. Do not cut into the abdominal cavity. The skin 
can now be separated from the flesh and turned back as far as 
the thigh, which is severed at the joint. When this is done on 
both sides, the gut should be drawn out and severed at a short 
distance from the vent. The tail should also be disjointed at the 
root. This being done, the skin can be loosened around the 
body until the fore-legs are reached, when they also should be 
dissevered. The skinning now proceeds along the neck until 
the skull is reached. Here considerable care is necessary to re- 
move the skin without damage to the ears, eyelids, and lips. 
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The skin is left attached to the skull; when the operation has 
proceeded far enough to expose the muscles of the jaws, the 
skin must be separated from the body at the first joint of the 
neck, ‘The tongue, eyes, and muscles, remaining attached to 
the head, are now to be careful y removed, and the brain taken 
out from an opening in the back of the skull cut through for 
that purpose. To make this opening, amateurs can use a small 
gimlet or bit with very smali animals, and a large one as cir- 
cumstances may demand. ‘The legs are now to be skinned out 
quite down to the claws, which completes the operation of skin- 
ning. During the entire process, all fluids escaping must be im- 
mediately soaked up with cotton. As soon as the skin is re- 
moved, it should be thoroughly rubbed with arsenica] soap, not 
omitting the inside of the skull and mouth cavities. 

The following explanation of stuffing relates toa small ani- 
mal such as the squirrel. Provide yourself with cotton, thread, 
and twine, also stuffing-forceps, a pair of pincers, a file, and 
wire-cutters. With the aid of the forceps (a pair of slender- 
jawed pliers), supply the various muscles of the face and head 
by inserting cotton both through the mouth and eyelids. Take 
annealed iron wire and cut off 6 pieces: No. 1, two or three 
inches longer than the total length of the body; Nos. 2 and 3 
for the fore-legs; Nos. 4 and 5 for the hind-legs ; each of these 
should be three inches longer than the limbs they are to 
support ; No. 6, for a support for the tail, of the same propor- 
tionate length as the others. With a large pair of scissors, cut 
fine a quantity of tow, and with this, by the use of the long 
forceps, stuff the neck to its natural dimensions, Taking wire 
No. 1, bend it in four small rings, the distance between the two 
outer representing the length of the body taken from the skin, 
a, leaving one long end for a support to the head and neck, b (see 


STUFFING ANIMALS, 
figure). Mould tow about that part containing the rings, and, 
by winding it down with thread, form an artificial body. 
Sharpen the projecting end of the wire to a fine point with the 
file, and insert it up through the tow in the neck, and thence 
through the skull; the skin should then be pulled over the 
body. Wires No. 2 and 8 are placed next in position by insert- 
ing them through the soles of the feet, up within the skin 
of the leg, and through the body of tow, until they appear upon 
the opposite side. With the pincers, bend over the end of each, 
forming a hook ; the wires must then be pulled backward, thus 
fastening the hooks firmly into the body. The loose skin of the 
limbs should then be stuffed with cut tow, taking cire to imitate 
the muscles of the living subject. Nos. 4 and 5 can be fixed in 
position after the same manner, unless the animal is to rest en- 
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tirely upon its rear (as in the case with the squirrel feeding) ; then 
the wire must be inserted at the tarsal joint instead of at thu 
sole of the foot. If any depressions appear in the skin, they 
must be stuffed out with cut tow. Wire No. 6 should now be 
inserted at the tip of the tail, and forced down within the skin, 
hooking it into the body in the same manner a3 the leg-wires. 
Stuff the tail to its proper dimensions with cut tow, and care- 
fully sew up the incision along the abdomen. Having prepared 
a board about 2 inch thick, pierce in it two holes at the proper 
distance apart for the reception of the wires (four holes will be 
needcd if the animal is to stand on all extremities) ; these must 
be drawn through upon the under side until the feet rest close 
upon the upper surface, when they should be clinched. The 
different joints of the limbs can now be imitated by bending 
the wire at the proper points. The eyes should next be placed 
in position, and cemented in the orbits ly a little putty. Care 
should be taken in arranging the cyelid, for the expression de- 
pends altogether upon this point. Clip off any superfluous wire 
which may extend above the head with the wire-cutters. The 
specimen should be placed.in some locality free from moisture, 
and allowed to dry thoroughly, when it is complete for the cabi- 
net. 


PAINTING, GILDING, AND VARNISHING RE- 
CIPES. 


BALLOON VARNISHES.—Mr. John Wise, the well-known aero- 
naut, says : ‘‘ There are two ways of preparing linseed-oil for bal- 
loon varnish : the quick and the slow process. The first is by 
heating the oil up to a temperature at which it will ignite spon- 
taneously. In oidcr to secure it from burning up, it must be 
heated in an iron or copper vessel, with a lid that can be closed 
when it begins to emit dense white vapor. If it is desired to 
have it fast drying, from 4 to 6 ozs. litharge per gallon should be 
boiled in it. This process takes about one hour, and renders the 
oil thick and tough, giving « good body and glossy surface to 
thecloth. 'The slow process is to boil the oil from 12 to 20 hours, 
keeping it at a temperature of about 200° Fahr., incorporating 
with it, while boiling, 4 0z. sulphate of manganese to each gal- 
lon of oil. These varnishes should be applied to the cloth tole- 
rably hot. There are other formulas, such as the incorporation 
with the oil of some birdlime. Gum-elastic is also used to give 
the oil body and elasticity. When I desire to make a balloon 
extraordinarily close, I give it a first coating of compound varnish 
made up of equal parts white glue and glycerine.” 


BRONZE, GOLD, for furniture.—Gold bronze for furniture is a 
mixture of copal varnish mixed with gold-colored bronze-powder. 
The last is bisulphate of tin. 

BRUSHES, Care of varnishing.—A good way to kcep brushes 
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is tosuspend them by the handles in a covered can, keeping the 
points at least half an inch from the bottom, and apart from each 
other. The can should be filled with slowly-drying varnish up 
to a line about ;4 inch above the bristles or hair. The can should 
then be kept in a close cupboard, or in a box fitted for the pur- 
pose. As wiping a brush ona sharp edge will gradually split 
the bristles and cause them to curl backward, and eventually 
ruin the brush, the top of the can should have a wire soldered 
along the edge of the tin, turned over, in order to prevent injury. 
Finishing brushes should not be cleansed in turpentine, except in 
extreme cases. When taken from the can, prepare them for use 
by working them out in varnish; and before replacing them, 
cleanse the handles and binding in turpentine. 


Cotors, Naturally transparent.—These are terra de sienna, 
asphaltum, dragon's blood, carmine, rose-pink, chemical brown, 
all the lakes, gamboge, and ail the gums. Semi-transparent : um- 
ber, Vandyke brown, chrome red, emerald green, Brunswick 
green, ultramarine, indigo, and verdigris. Transparent colors are 
purer if ground in water; allow them to settle, pour off the top 
part of the settlings : mix that.with more water ; let it settle, and 
take the top half of that, which will be free from all sand and 
grit. Turpeutine inakes transparent colors work cizumbly. 
Bleached boiled oil or white varnish is the best vehicle for flow- 
ing evenly. 


GILDING WITHOUT A BATTERY.—Dis-solve 20 grains chloride 
of gold in a solution of cyanide of potassium, 1 oz. to 1 pint pure 
water. Put the solution of cyanide of gold in a glass or porce 
lain jar ; place in it the articles to be gilded in contact with a 
piece of bright zinc, in the solution near them; the process will 
be hastened by a gentle warmth. If the gold is deposited on the 
zine, rub a little shellac-varnish on it. ‘The chloride of gold 
may be prepared by dissolving gold in agua regia in_ the propor- 
tions of 16 grains gold to 1 oz. acid, and evaporating to dryness. 

GILDING ON G1Ass.—Mix powdered gold with thick gum- 
arabic and powdered borax ; with this trace the design on the 
glass, and then bake it ina hot oven. The gum is thus burned 
and the borax vitrified, and at the same time the gold is fixed 
on the glass. To make powdered gold, rub down gold-leaf with 
pure honey on a marble slab. Wash the mixture, and the pre- 
cipitate is the gold used. 


JAPAN, Black and flexible-——Take burnt umber 4 ozs., asphal- 
tum 2 ozs., boiled oil 2 qts. ; dissolve the asphaltum first in a 
little oil, using moderate heat; then add the umber (ground in oil), 
and lastly the rest of the oil, and incorporate thoroughly. _ Thin 
with turpentine. 


LoomM-HARNEss, Varnish for.—Mix linseed-oil 2 gals., gum- 
shellac 24 Ibs. litharge 2 lbs., red-lead 1 1b., umber 14 Ibs., 
sugar of Jead 14 lbs. 


MACHINERY, Painting.—The following colors contrast hand- 
somely: 1. Black and warm brown. 2. Violet and pale green. 
3. Violet and light rose-color. 4. Deep blue and golden brown. 
5. Chocolate and bright blue. 6. Deepred and gray. 7. Maroon 


PRACTICAL TECHNOLOGY. 191 


and warm green, 8. Deep blue and pink. 9. Chocolate and pea- 
green. 10. Maroon and deep blue. 11. Claret and buff. 12. 
Black and warm green. 


MARBLE, To stain.—Blue, solution of litmus; green, wax col- 
ored with verdigris ; yellow, tincture of gamboge or turmeric ; 
red, tincture of alkanet or dragon’s blood ; crimson, alkanet in 
turpentine ; flesh, wax tinged with turpentine ; brown, tincture 
of logwood ; gold, equal parts of verdigris, sal-ammoniac, and 
sulphate of zinc in fine powder. 


PAINT without oil.—Break an egg into a dish and beat slight- 
ly. Use the white only, if for white paint ; then stir in coloring 
matter to suit. Red-lead makes a good red paint. ‘To thin it, 
use @ little skimmed milk. Eggs that are a little too old to eat 
will do for this very well. 


PAINT, Reddish-brown, for wood.—The wood is first washed 
with a solution of 1 1b. cupric sulphate in 1 gallon water, and 
then with 41b. potassium ferrocyanide dissolved in 1 gallon wa- 
ter. The resulting brown cupric ferrocyanide withstands the 
weather, and is not attacked by insects. It may be covered, if 
desired, with a coat of linseed-oil varnish. 


PAINT to stand the action of hot water.—Clean the metal 
with turpentine or benzine. Then mix white-lead, carriage-var- 
nish, and spirits of turpentine, and give the metal two thin coats, 
and thena thick coat of white-lead and carriage-varnish, applied 
as quickly as possible. 

Potty, Indestructible.—Boil 4 lbs. brown umber in 7 lbs. 
linseed-oil for 2 hours; stir in 2 ozs. wax ; take from the fire, 
and mix in 54 lbs. chalk and 11 lbs. white-lead, and incor- 
porate thoroughly. 


Tron Surfaces, Painting.—In mixing paints for iron surfaces, 
it is of the first importance that the best materials only be used. 
Linseed-oil is the best medium, when free from admixture with 
turpentine. A volatile oil, like turpentine, can not be used with 
advantage on a non-absorbent surface like that of iron, for the 
reason that it leaves the paint a dry scale on the outside, which, 
having no cohesion, can be readily crumbled or washed away. 
Linseed-oil, on the other hand, is peculiarly well adapted for this 
purpose. It does notevaporate in any perceptible degree, but the 
large percentage of linolein which it contains combines with the 
oxygen of the air, and forms a solid, translucent substance, of resi- 
nous appearance, which possesses much toughness and elasticity, 
and will not crack or blister by reason of the expansion and 
contraction of the iron with variations of temperature. It is, 
moreover, remarkably adhesive, is impervious to water, and is 
very difficult of solution in essential oils, spirits, or naphtha, and ‘ 
even in bisulphide of carbon. Another important advantage of 
linolein is that it expands in drying, which peculiarly adapts it 
to iron surfaces ; since cracks, however minute, resulting from 
shrinkage, expose enough of the metal to afford a chance for cor- 
rosion, which will spread in all directions, undermining the paint 
and causing it to scale off, beside discoloring it. In selecting a 
paint for iron, mechanical adhesion is a consideration of the first 
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importance. Pitchy or bituminous films are especially effective 
as regards their adhesion to iron ; for example, solutions of as- 
phalt or pitch in petroleum or turpentine. These are also very ef- 
fective as regards continuity, owing to the fact that, in drying, 
they form plastic films, which yield with the expansion and con- 
traction of the iron, and manifest no tendency to crack. If the 
surface is rusty, they penetrate the oxide scale, and envelop the 
particles very effectually, making them a portion of the paint. 
The solubility of such a film in water may be counteracted by 
mixing it with linseed-oil. The experiment may easily be tried 
by mixing about 2 parts of Brunswick black with one of white, 
red, or stone colored paint, the body of which is composed of red 
or white lead or litharge. Red-lead is the best, for many reasons, 
if finely ground and thoroughly mixed with linseed-oil. “Any one 
of several kinds of bitumen may be used, either natural mineral 
asphalt, pine pitch, or artificial asphalt, such as gas-tar or the re- 
siduum of petroleum distillation, in cases where the crude oil has 
been distilled before being treated with acid. This gives a very 
hard, bright pitch, which is soluble in “once run” paraffine spirit, 
and which makes the base of an excellent, cheap, and durable 
paint for iron-work in exposed positions. Paraffine can be recom- 
mended for all classes of iron-work which can be treated hot. The 
most effective method of applying it is to heat the iron in vacuo, 
in order to expand it and open its pores, when paraffine, raised 
to the proper temperature, is run upon it. By this means the iron 
is penetrated to a sufficient depth to afford a very effectual pro- 
tection against oxidafion, especially when a suitable paint is sub- 
sequently applied. 

LACQUER, Deep golden.—Seed-lac 3 oz., turmeric 1 0z., dragon’s 
blood +0z., alcohol 1 pt. Digest for a week, frequently shaking. 
l‘ecant and filter. Golden: Ground turmeric 1 1b., gamboge 14 
ozs., gum-sandarac 34 1bs., shellac 2 lb. (all in powder), recti- 
fied spirits of wine, 2 gals. Dissolve, strain, and add 1 pt. of tur- 
pentine varnish. Red: Spanish anatto 3 lbs., dragon’s blood 
1 lb., gum-sandarac 3} lbs., rectified spirits 2 gals., turpen- 
tine varnish 1 qt. Dissolve, strain, and mix, as last. Pale brass : 
Gamboge, cut small, 1 oz., Cape aloes, ditto, 3 ozs., pale shellac 
1 1b., rectified spirits 2 gals. Dissolve and mix as with the 
golden. Lacquers, Changing: Wacquers of this description 
are called changing, because when applied to metals such 
as copper, brass, or hammered tin, they give them a lustre 
approaching that of the precious metals. Mix 4 ozs. of the 
best gamboge in 82 ozs. of spirits of turpentine ; in another 
vessel, mix 4 ozs. of dragon’s blood with same quantity of 
turpentine, and ina third vessel, 1 oz. of annotto with like amount 
of spirits. Keep the vessels exposed to the sun, in a warm place, 
for a fortnight, when the contents will be fit for use. By 
mixing these, any desired tint can be obtained. Another 
deep golden ; Strongest alcohol 4 ozs., Spanish anatto 8 grains., 
powdered turmeric 2 drachms, red-saunders 12 grains. Infuse 
this mixture in the cold for forty-eight hours, pour off the clear, 
and strain the rest; then add powdered shellac 4 0z., sandarac 
1 drachm, mastic 1 drachm, Canada balsam 1 drachm. Dis- 
solve in the cold by frequent agitation, laying the bottle on its 
side to present a greater surface to the alcohol. When dissolved, 
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add 30 drops of spirits of turpentine. Pale tin: Strongest 
alcohol 4 ozs., powdered turmeric 2 drachms, hay saffron 1 
scruple, dragon’s blood, in powder, 2 scruples, red-saunders 4 
scruple. Infuse, and add shellac, etc.,as to the last-described deep 
golden. When dissolved, add 40 drops of spirits of turpentine. 
Lacquer should always stand till it is quite fine before it is 
used, 


LETTERING, Sign-painter’s scale for.—The following is a con- 
venient table for sign-painters or others who have: occasion to 
make lettering. Supposing the height of the capital letters to be 
ten, the widths are as follows: B, F, P, ten ; A, C, D, E,G, H, 
K, N, O, Q, R, T, V, X, and Y, eleven; I, five; J, eight ; 8S and 
L, nine ; M and W, seventeen; Zand & twelve. Numerals: 1 
equals five ; 2,3, 5, 7, 8, nine; 4, eleven ; 6,9, 0, ten. Lower- 
case letters (height six and a half): Width: a, b, d,k, p,q,x and 
Zz, seven and a half; c, e, o, s, seven; f, i, j, 1, t, three; g, h, n, 
u, eight ; m, thirteen ; r, v, y, six ; w, ten. 


Purty, Old, in sashes, To soften.—Run a red-hot iron over it: 
it will peel off easily. 


VARNISH, Black.—Alcohol 1 qt., aniline blue 184.8 grs., 
fuchsin 46,2 grs., naphthaline yellow 123.2. Dissolve by agita- 
tion in less than 12 hours. One application is sufficient. The 
mixture should be filtered when it will not deposit. 


VARNISH, Cheap gold.—The following is a cheap substitute for 
the expensive gold varnish used on ornamental tin-ware. Tur- 
pentine 4 gallon, asphaltum + gill, yellow aniline 2 ozs., um- © 
ber 4 ozs., turpentine varnish 1 gal., and gamboge 4 lb. Mix 
and boil for ten hours. 


VARNISH, CoPAL, To make.— Dissolve 1 pt. camphor, by weight, 
in 12 pts. ether, then add best copal resin (pulverized) 4 pts., and 
place in a well-stoppered bottle. When the copal has partly dis- 
solved and has .become swollen, add strong alcohol 4 pts., oil of 
turpentine 4 pt. Shake, and allow to stand for a few hours. 
This makes an excellent varnish. 


VARNISH FOR Maps.—Take equal parts genuine Canada balsam 
and oil of turpentine ; mix. Set the bottle in warm water, and 
agitate until the solution is perfect ; then set in a warm place a 
week to settle, when pour off the clear varnish for use. Before 
using, cover the map with a thin solution of pure glue. 


VARNISH, Parisian.—Dissolve 1 part of shellac in 3 to 4 parts ot 
alcohol of 92 per cent in a water-bath, and add cautiously-distill- 
ed water, until a curdy mass separates out, which is collected 
aud pressed between linen. The liquid is filtered through paper, 
all the alcohol removed by distillation from the water-bath, and 
the resin removed and dried at 100° Centigrade, until it ceases to 
lose weight. Dissolve it indouble its weight of alcohol of 96 per 
cent, and perfume with lavender oil. 


WALNvT STAIN FOR Woop.—Water 1 qt., washing soda 14 
oas., Vandyke brown 24 ozs., bichromate of potash + oz. Boil 
for ten minutes, and apply with a brush, either hot or cold. 
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Wuirewasui, To improve.—Add a strong solution of sulphate 
of magnesia. 


Woop, Red stain for.—A permanent and handsome reddish 
color may be given to cherry or pear tree wood by a coat of a 
strong solution of permanganate of potash, left on a longer or 
shorter time according to the shade required. 


LAps in Painting.—Laps are the joining of two applications, or 
the edges of the stretch coming togethcr and forming two coats 
wherever the lap ismade. They should be avoided, because they 
present a very great disfigurement to the eye, and will remain 
a long time, even showing after the building is several times 
painted. It is best to prime but a few boards, or a narrow space 
across the building at a time. or, if working on ladders, and it is 
not easy to move often, the lap may be avoided by rubbing out 
properly at the edges. 

PAInt, Drying of.—In summer, priming coats will be sufficiently 
dry for second coating 1n two or three days ; but in winter a week 
at least is required to dry paint hard enough to apply another coat. 


PAINTING, Gloss or Enamel.—Where the woodwork is well 
finished and dressed smooth and level, gloss or enamel makes a 
very fine and beautiful as well as durable finish. It is done by 
first putting on a good ground of white lead paint, flatted and 
finely rubbed down with fine sand-paper. Then put into the 
paint some white copal varnish, suffigiznt to Jeave an egg-shell 
gloss when dry, being very careful that it is applied smoothly 
and laid off finely, leaving no runs or strong brush-marks. Then 
apply the varnish alone with just enough paint to cover it. This 
last coat must be flowed on the work, and not rubbed out or 
brushed like the previous coats, but left on thicker or in greater 
body, evenly brushed out so as nct to be thicker in one place than 
in another, or full in the mouldings so as to run out over the stile 
or panel. Zinc-white of the best quality, broken up thick with 
turpentine and strained very fine, should be used for the last two 
coats. Enamel finish, to retain its pure white, should be made 
with zinc ground in varnish for the purpose, the first coat thinned 
with turpentine, the last with good copal varnish. 


PaintTInG Discolored Woodwork.—Old woodwork requiring to 
be repainted is sometimes very badly discolored from pitch and 
sappy spots in it. To prevent these from showing again, the 
spots must be covered over with a coat of bleached shellac varnish, 
made by dissolving white shellac in alcohol, the same as that for 
killing knots and shellacing new woodwork. The alcohol for 
this purpose must be of the best quality. 


PAINTING EcONOMICALLY.--Remember that it is a waste of 
time to lay and smooth off small sections of work. Cover as 
large a surface as convenient, say a square yard or more, evenly, 
and then smooth it. _ 


PAINTING FENcES.—First paint the edges both of the pickets 
or balusters and the rails as well as the edges of the ribbon strips 
and bottom board from the outside, for six or seven feet. Thus 
the paint which gets on the faces, in doing the edges, is so much 
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gain, and the piece of fence so begun is more than half done. 
The faces may then be covered and smoothed off by one stroke of 
the brush. The inside should be done last with the posts, No 
piece of fence should be left unfinished over night, as the runs 
will dry and look bad when completed. 

PAINTING Roors.—-There is no better paint for tin roof than 
the common Spanish brown, Venetian red and yellow ochre, mixed 
with equal parts of pure raw linseed and good fish oil. 


HINTS ABOUT DRAWING AND SKETCHING. 


CAMERA LucipDA, The.—This is probably the most reliable op- 
tical device employed for copying. The principle of its construc- 
tion will be understood in the diagram marked 2 in the engrav- 
ing. The glass is simply a four-sided prism, having one right 
angle, one of 185°, and two of 674°. When disposed as repre- 
sented, the rays from the object pass into it without any appreci- 
able refraction, and are totally reflected from the lower inclined 
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Fic. 1.—THE CAMERA LUCIDA. 


side, and again from the upper inclined side, emerging near the 
summit in a direction almost perpendicular to the top face, so 
that the eye sees on the paper placed beneath an image of the 
object. If the image be traced by the pencil, a very correct out- 
line, not reversed, is obtained. The use of the device requires 
practice. The nearer the object copied is brought to the prism, 
the larger is its image, and vice versa. 
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A simple method of constructing the camera lucida is shown in 
Fig. 2, and is the invention of Mr. H. 
E. Mead, artist of the SCIENTIFIC AME- 
RICAN. The prism can be obtained at a 
small cost from any optician, and the 
rest of the apparatus any one can cut out 
of black walnut with a knife, and per- 
haps a gimlet. The thumbscrews used 
are of brass, of the kind employed for 
shutter-fastenings, and can be procured 
of any hardware dealer for a few cents 
each. B is the prism, and A is a sec- 
tion of one of thé joints, showing how 
the apparatus may be easily adjusted. 
A movable rod, secured by a thumb- 
screw, regulates the height of the prism, 
and the single clamp sbown secures it 
to the table. The cost of the whole is 
about seven dollars. 


DRAWING-BOARD, REFLECTING.—A flat 
board is provided, with two uprights, 
both of which, with the board, are 
grooved to hold a pane of glass in a per- 
pendicular position. The drawing to be 
copied is secured to the board on the left 
of the glass, and the blank paper is fas- 
tened on the right. The artist now 
Fie. 2.—A SIMPLE cAMERA stands to the left, as represented in the 

ECTOR. illustration, and looks down upon the 
glass at a very oblique angle. The original drawing is re- 
flected from the polished surface of the pane to his eye, and at 
the same time he sees the white paper through the transparent 
glass, so that the lines of the model appear transferred, but 
reversed, upon the paper. These are followed with a pencil, 
and the outline is made. 


DRAWING, Colors used in mechanical.—The annexed table 
shows different materials, and the colors used to denote them : 


Cast-iron, é Paine’s gray and a little Indian ink. 
“A (another tint) Ordinary neutral tint. 
“ Jy Prussian blue and Indian ink. 
Wrought-iron, . . Prussian blue (or cobalt). 
Steel, : : . A purple made by mixing crimson lake 
and Prussian blue. 
Gun-metal, : . Gamboge or yellow cadmium. 
Copper, . : . Indian red mixed with a little lake. 
Wood, ‘ ; . Burnt unber. 
Brick (red), , . Indian red. 
“<i (yellow)y?t: . Indian yellow or cadmium, toned with 
white. 
Stone color, : . Chinese white and Indian ink, toned 
with yellow. 
Water, , ’ . Broken, irregular straight lines, with 


liquid copperas. 
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PAPER, TRANSFER.—A good transfer paper for copying monu- 
mental inscriptions and metallic patterns may be made by rubbing 
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A REFLECTING DRAWING-BOARD. 


a mixture of black-lead and soap over the surface of common 
silver paper . 

PAPER, TRACING, Temporarily transparent.—This is made by 
dissolving castor-oil in absolute alcohol, and applying the liquid 
to the paper with a sponge. The alcohol speedily evaporates, 
leaving the paper dry. After the tracing is made, the paper is 
immersed in absolute alcohol, which removes the oil, restoring 
the sheet to its original opacity. 


PAPER, TRACING, that can be washed.—This is prepared by 
first saturating writing-paper with benzine, and then immedi- 
ately coating it lightly with a varnish composed of boiled bleached 
linseed-oil 20 parts, lead shavings 1 part, oxide of zinc 5 
parts, Venice turpentine 4 part. Mix, boil for 8 hours, and, 
after cooling, add white gum-copal ‘5 parts, and gum-sandarac 4 
part. 


PANTAGRAPH, The.—This consists of four rulers, jointed toge- 
ther at their intersections, and having, at two of the angles, sup- 
ports terminating in round points or smoothly-running casters, 
At one of the other angles is a weight to which the apparatus is 
pivoted, and which holds it in place, and at the fourth corner is 
a tracing-point, shown in the hand of the operator. Directly 
across the frame thus made, and pivoted at its ends to the centres 
of two of the bars, is a fifth bar, through the middle of which 
passes a pencil. Along half the length of the two side-bars, and 
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also of the central bar, are made perforations, so that the length 
of the rulers can be shortened as rendered necessary. The tracing 
point is moved over the outline to be followed, and its motion is 
communicated to the series of rulers, which, by a kind of paral- 
lel movement actuate the pencil to describe precisely the same 
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THE PANTAGRAPH. 


line, equal in dimension to that of the copy, or enlarged or re- 
duced. The scales of the two drawings are to each other as the 
distances of the pencil and of the tracing-point from the pivot, 
and these distances are adjusted by altering the position of the 
joints in the holes. 

PENCILS, Copy1IneG, To make.—Pencils are sold by stationers, 
the marks of which may be copied in the same manner as writing 
made by the pen with ordinary copying-ink. The method of 
preparing the leads is as follows: A thick paste is made of gra- 
phite, finely pulverized kaolin, and a very concentrated solution 
of aniline blue, soluble in water. The mixture is pressed into 
cylinders of suitable size and dried, when it is ready for use. Gum- 
arabic may be substituted for the kaolin. 


Sun Drawine.—Draw with a pencil on a piece of tracing- 
paper the desired design; go over the lines with very black ink, 
turn the paper over, and follow the lines also with ink on the~ 
reverse side ; fasten the paper by the corners to a pane of clear 
glass. Make a solution of 40z. bichromate of potash in 2 ozs. 
hot water, strain when cold, and with this brush over the paper 
or silk on which the design is to be printed. Place the material 
thus prepared under the paper on the glass, and clamp all together. 
Expose the whole to bright sunlight, glass uppermost, then design, 
then bichromate paper ; in a few moments, the design will be print: 
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ed deeply. Wash and soak for a short time in clean water (to 
fix), dry, and press with a warm flat-iron. 

RULER, Perspective.—This is a simple arrangement for draw- 
ing lines in correct perspective. It consists in three arms of 
equal length pivoted together at one end by a screw-clamp. ‘wo 
pins are inserted in the drawing-board, against which two arms of 
the ruler abut. The angle of these arms and the position of the 
pins are governed by the distance required for the vanishing- 


THE PERSPECTIVE-RULER. 


point, as the greater the angle, the further the same is removed, 
and vice versa. Once adjusted, the parts are clamped firmly io- 
gether, and the lines ruled by the upper side of the arm which 
rests upon the paper. The aims at an angle are kept in contact 
with the pins, and the ruling arm is moved up or down the paper. 


SkEeTCHING-FRAMES.—A square frame is hinged to the top of 
an ordinary drawing lap-board, so that it will stand in an upright 
position (as in Fig. 1). Across this is stretched a number of 
threads or wires at equal distances apart so as to divide the inte- 
rior space into small squares. The paper on the board is simi- 
larly divided by light pencil-lines ruled over the surface. In 
making the sketch, the artist draws so much of the view as he 
sees through one of his squares in the frame, into the correspond- 
ing ruled square on the paper, and thus having a large number 
of straight lines to refer to is very readily enabled to locate the 
details of the picture. It is. however, necessary to use but one 
eye when looking at the landscape, and to keep this eye always 
at the same place, for which purpose an additional eye-piece 
may be added, simply consisting of a ring supported on a stand. 

SKETCHING, OuT-Door, Simple apparatus for.—Provide a 
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small table with drawer ; mount two grooved movable uprights 
at one end, with glass between the grooves; place an upright 
with a small eye-hole at the opposite end of the table, as shown 
in the engraving. Wash the glass witb a thin solution of gum. 
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THE SKETCHING-FRAME. 


arabic and rock candy (20 parts gum to 1 of candy), When the glass 
is dry, it isready for use. Look through the small holeto get the 
object subtended by the glass, and with a soft crayon outline the 
subject on the prepared surface ; remove the glass and lay it 
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OUT-DOOR SKETCHING APPARATUS. 


over your sketch. If you require the outline, you should have a 
second plate of glass, and trace over it the reverse way with 
charcoal, then lay your paper on, and a little gentle rubbing will 
transfer the outline. 


? 
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TRACING-TABLE, TRANSPARENT.—This, as shown in the illus- 
tration, consists of a square-bottomed box, the tops of the sides of 
wl ich are inclined like those of a writing-desk. The back is open, 
and, as the apparatus rests on the table, abuts against a window. 
The window-shade is drawn down to meet the upper part of the 
device, so that the light enters through the back of the latter, 
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A TRANSPARENT TRACING-TABLE, 
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and the interior, being lined with white paper, is reflected up 
through the inclined glass top ; the original drawing is laid upon 
the glass, and a sheet of tissue-paper ruled off in squares is 
placed above it. Being brilliantly illuminated from below, the 
drawing would readily show through, and might be copied, square 
by square, as before described. 
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SIMPLE GALVANIC BATTERIES AND ELECTRO. 
PLATING RECIPES. 


BATTERY CARBONS.—These can be readily cut with a hand- 
saw moistened in water, 


BATTERY, DANIELL’S, Substitute for copper in.—Brighten sheets 
of ordinary sheet-tin and plunge into a very weak copper-plating 
solution, in connection with a galvanic battery of very low quan- 
tity. In 15 or 18 hours a tenacious film of copper will have been 
deposited upon the tin, and the plate can then be bent in shape 
suitable for the battery, 


BATTERY, GALVANIC, A cheap.—Mr. W. M. Symons proposes 
a cheap but convenient galvanic battery : each of the zinc plates 
is 2 in. square, and covered with fustian or other fabric, out- 
side which thick copper wire is wound to form the other plate ; 
the exciting liquid is weak chloride of zinc. Pairs of plates 
thus made can be arranged in series to form a battery to give out 
weak currents for a great length of time. 


BATTERY, GALVANIC, A simple.—Take a glass tumbler, and 
place in the bottom a sheet of copper, having an insulated wire 
attached and extending out of tue tumbler. Cover the copper 
with blue vitriol, and suspend a sheet of zinc near the top. Fill 
the tumbler with water. Connect the zinc and copper together 
for 48 hours, and the battery will be ready for use. 


BATTERY, GALVANIC, Exciting liquid for.—Dissolve protosul- 
phate of iron, 20 pts., by weight, in 36 pts. of water, stir in a 
dilution of sulphuric acid (equal parts of acid and water,) 7 pts., and 
add 1 part nitric acid similarly diluted. This liquid has great 
energy, and disengages no deleterious fumes. 


BatTERY Zrxncs, Amalgamation of.—The simplest and quickest 
method consists in immersing the zinc in a liquid composed of 
nitrate of mercury and hydrochloric acid. A few moments are 
sufficient for the complete amalgamation of the zinc, however 
soiled its surface may be. With a quart of this liquid, which 
costs Jess than 50 cents, 150 zincs can be amalgamated. The 
liquid should be prepared in this manner: Dissolve in warm 
water 200 grains of mercury in 1000 grains of aqua regia (nitric 
acid 1 part, hydrochloric acid 3 parts). When the mercury is 
dissolved, add 1000 grains of hydrochloric acid. 


ELEcTRO-MaAGNETSs, Softening—Magnets or armatures for 
electro-motors may be softened as follows: Heat the iron to an 
even dull-red heat all over ; and if the surface of the iron has 
not been faced off in a machine, lightly file it to remove the scale, 
and then immerse it in common softsoap, allowing it to remain 
therein until it is quite cold. Then reheat the magnet to an even 
red heat whose redness is barely perceptible, and bury it in pul- 
verized lime, wherein it must also remain until quite cold, when 
the metal will be found as soft as it is possible to make it, and 
the blade of an ordinary penknife will cut it. At the second 
heating, the iron will emit a light blue flame, showing the effect 
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of the immersion in the softsoap. The capability of receiving 
strong magnetic power may be, by this process, very much in- 
creased, 


ELECTRO-PLATED PAPER OR CLOTH.—Make a solution of ni- 
trate of silver, and add ammonia until the precipitate formed at 
first is entirely dissolved. Place the paper or cloth for 1 or2 — 
hours in the liquid. After removing and drying, expose to a 
current of hydrogen gas, by which the silver is reduced to a 
metallic state, and the paper or fabric becomes so good a conduc- 
tor of electricity, that it may be electro-plated with copper, silver, 
or gold in the usual manner. 


ELECTRO-PLATING, Cleansing metals for.—Most articles are 
rapidly cleaned by chemical means. The first of these is the re- 
moval of grease by boiling in a solution of caustic soda, made by 
boiling 2 lbs. of common washing-soda and 4} 1b. quicklime ina 
gallon of water ; after this they should be well brushed under 
water. The further processes will depend upon the nature of the 
objecis. 

i Silver is washed in dilute nitric acid, then dipped for a mo- 
ment in strong nitric acid, and well washed. Care must be taken 
that the water does not contain chlorine salts ; if the ordinary 
supply does so, the first rinsing after acids must be made in wa- 
ter prepared for the purpose by removing the chlorine by adding 
to it a few drops of nitrate of silver, and allowing the chloride to 
settle. 

2. Copper, brass, and German silver are washed in a pickle of 
water 100 parts, oil of vitriol 100 parts, nitric acid (sp. gr. 1.3) 50 
parts, hydrochloric acid 2 parts. Spots of verdigris should be 
first-removed by rubbing with a piece of wood dipped in hydro- 
chloric acid ; they are then rinsed in water. 

3. Britannia metal, pewter, tin, and lead can not be well clean- 
cd in acids, but are to be well rubbed in a fresh solution of caus- 
tic soda, and passed at once, without washing, into the depositing 
solution, which must be alkaline. P 

4. Iron and steel are soaked in water containing 1 1b. oil of 
vitriol to the gallon, with a little nitric and hydrochloric acids 
added. Cast-iron requires a stronger solution, and careful rub- 
bing with sand, etc., toremove scale and the carbon left by the 
acids. It is an advantage at times to connect them to a piece of 
zinc while cleaning. These metals should be cleaned just before 
placing in the depositing cell ; and if they are placed in an alka- 
line solution, they should be rinsed and dipped in ao solution of 
caustic soda, to remove all trace of acids. 

5. Zine may be cleaned like iron, with a dip into stronger acids 
before the final washing. | 

6. Solder requires special care, as the acids used with the ob- 
jects produce upon it an insoluble coating, and an obstinate resist- 
ance to deposit is set up at the edge of the solder. The same 
remark applies to soft-metal edgings and mounts. These should be 
rubbed with a strong caustic-soda solution, rinsed, and then 
treated as follows: Make a weak solution of nitrate of copper 
by dissolving copper in dilute nitric acid; to a camel-hair 
or other soft brush, tie 3 or 4 fine iron wires to form part of the 


204 PRACTICAL TECHNOLOGY. 


brush ; dip this in the nitrate of copper, and draw over the solder, 
taking care that some of the iron wires touch it ; a thin adherent 
of copper will form, and upon this a good deposit will take place. 

7. Old work for replating must have the silver and gold care- 
fully removed ; if this is not done, there is apt to be a failure of 
contact at the edges of the old coatings, which causes blisters 
and stripping under the burnisher. The best mode of stripping 
is with the scratch-brash, etc., but chemical means may be used. 
Gold is dissolved by strong nitric acid, to which common salt is 
gradually added ; it may be collected afterward by drying and 
fusing with soda or potash. Silver is similarly dissolved by 
strong sulphuric acid and crystals of saltpetre, and recovered by 
diluting and precipitating with hydrochloric acid, then reducing 
the chloride either by fusion with carbonate of soda, or by acid 
and zinc cuttings. Copper can be removed from silver by boiling 
with dilute hydrochloric acid, and tin and lead by a hot solution 
of perchloride of iron. 


INSULATORS, Rubber, Substitutes for.—Ivory and guaiacum 
wood, which are both relatively good conductors, become nearly 
non-conductive if stove-dried and saturated with certain oily and 
resinous liquids, which close up the pores of the bodies in ques- 
tion, and prevent moisture from penetrating within. Other kinds 
of wood can be modified in the same manner. 

Sawdust of hard wood, agglutinated with blood and submitted 
to a considcrable pressure, so as to mould it into a solid, tenacious 
boy, is. a good insulator for voltaic currents. After remaining 
six days in a damp cellar, it showed no galvanometric deviation, 


Iron, Electro-plating with silver on.—The direct way : The ar- 
ticle should first be rendéred free from rust by rubbing with em- 
ery-cloth, or by dipping it into a pickle composed of sulphuric acid 
2 ozs., hydrochloric acid 1 0z., water 1 gal. After the article has 
remained some time in this pickle, it should be taken out and the 
rust removed by a brush and wet sand. If the oxide can not be 
easily cleaned off, it must be returned to the pickle. As soon as 
the article is rendered bright, it is washed in a warm solution of 
soda, for the purpose of removing all grease. Lastly, it is well 
rinsed in hot water, and immediately placed in the plating solu- 
tion, which should contain only about one fourth as much silver 
as that used for plating copper and brass articles. The battery 
power must also be weak. When the object receives a slight 
coating, the process may be carried on more rapidly by increasing 
the battery power, and by placing the article in a much stronger 
plating bath, using about 1 oz. silver in a gallon of solution 
The indirect method consists in first coating the iron with copper, 
which insures success. Copper adheres firmly to iron, but silver 
does not ; hence copper acts the part of a go-between. After the 
article has been cleaned, as above described, it is coated with 
copper by placing it ina solution composed of carbonate of potas- 
sa 4 ozs., sulphate of copper 2 ozs., liquid ammonia about 2 0z.,. 
cyanide of potassium 6 ozs., water about 1 gal. The sulphate 
of copper may be dissolved in warm rain-water, and, when cold, 
the carbonate of potassa and ammonia added ; the precipitate 
when formed.is redissolved. The cyanide of potassium should 
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now be added, until the bluish color disappears. Should any pre- 
cipitate be found in the bottom of the vessel, the clear solution 
may be poured off fromit. The solution is worked cold, and with 
moderate battery power. Let the article remain in the bath 
until a thin film ot copper is deposited, then remove quickly, 
rinse in hot water, and place in the silvering solution, where 
the process may go on as rapidly as if plating a copper article. 

PEWTER, Electro-plating.— Take 1 ounce nitric acid, and drop 
pieces of copper in it until effervescence ceases ; then add 4 ounce 
water, and the solution is ready for use. Place a few drops of 
the solution on the desired surface, and touch it with a piece of 
steel, and there will be a beautiful film of copper deposited. The 
application may be repeated if necessary, though once is general- 
ly sufficient. ‘he article must now be washed and immediately 
be placed in the plating bath, when deposition will take place 
with perfect ease. 


STEEL, Magnetization of.—Ifa properly-tempered steel needle be 
introduced into a magnetizing bobbin connected with a battery of 
constant current, battery and bobbin comprising the circuit, it ac- 
quires a total determined magnetism at the end of a period which 
uppears not to exceed that of its introduction. On slowly with- 
drawing the needle, it is found to retain residual magnetism, which, 
together with the total magnetism, increases with each repeated 
introduction until a limit is reached. The needle may be mag- 
netized in the bobbin by three othermethods: 1. Hstablishment : 
Introduce the needle ; establish the current ; slowly withdraw 
the needle. 2. Interruption : With a closed circuit introduce the 
needle slowly ; break the current and withdraw the needle. _ 3. 
Insiantaneous charye: Introduce the needle ; establish and 
break the current ; withdraw the needle. Repetitions of any of 
these three processes (all things being equal) insure an augmen- 
tation of the needle’s magnetic moment. The last method is the 
best, but care must be taken to introduce the needle and current 
always in the same position, so as not to reverse the poles, 


‘USEFUL CHEMICAL RECIPES FOR DETECTION 
OF ADULTERATIONS, FILTERING, INK-MAKING, 
ETC, 


BEER, To prevent, from turning sour while on draft.—A 
slate cistern is made, having a wooden lid, fitting accurately, 
floating on the surface of the liquid. The sides of the lid are be- 
veled, so that asharp edge is presented to the walls of the cistern, 
and along this edge a strip of india-rubber is fastened, which 
forms, with the bevelon the upper side, a V-shaped space, into 
which wet sand is packed in order to keep the rubber in close 
contact with the sides of the cistern, and so to exclude the air 
fromthe same. A hole is formed in the lid, having a stuffing-box, 
through which a pipe passes into the liquid, and the connection 
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to the beer-engine is made in the usual way. The end ofthe pipe - 
in the liquid is closed, but perforations are made in the sides 
about an inch therefrom : this prevents any sediment escaping 

' with the fluid. Atmospheric pressure, acting on the lid, forces 
it to descend as the liquid is removed from under it, and thus a 
constant flow is obtained by means of the engine. By letting 
the cistern into the ground, the temperature of the liquid will 
remain nearly uniform the year round. 


BEER, To clarify.—Take isinglass, finely shredded, 1 1b., sour 
beer, cider, or vinegar 3 or 4 pinis; macerate together till the 
isinglass swells, and add more of the sour liquid until a gallon 
has been used. Strain and further dilute. A pound of good 
isinglass should make 12 gallons finings, and 14 pints finings is 
enough to clear a barrel of beer. 


BISULPHIDE OF CARBON, To deodorize.—Distill with quicklime, 
the two substances having been in contact for 24 hours. The 
distillate is received in a flask partially filled with clean copper 
turnings. The lime remaining in the retort is strongly colored. 


CamMPnuor, To powder.—Take camphor 5 ozs., alcohol 5 fi. 
drachms, glycerine1 fl. drachm. Mix the glycerine with the al- 
cohol, and triturate it with the camphor until reduced toa fine 
powder. 


CANDLES, Paraffine—To dye beautiful red, purple, or violet 
tints, use aniline colors. 


Casks, Moutpy, To disinfect.—Wash first for about 5 minutes 
with an alkaline solution of soda, and then soak for 1 or 2 days 
with a liquor acidulated with hydrochloric acid. 


CHLOROFORM, Purifying decomposed._Shake up the chloro- 
form with a few fragments of caustic soda, 


DyrEInG LEATHER YELLOW.—Picric acid dyes leather a good 
yellow, without any mordant ; it must be used in very dilute 
solution, and not warmer than 70° Fahr. Aniline blue modifies 
this color to a fine green. 


DyEs, TESTING, FOR ADULTERATION.—Red dyes must neither 
color soap-and-water nor lime-water, nor must they themselves 
become yellow or brown after boiling. This test shows the 
presence or absence of Brazil-wood, archil, safflower, sandal- 
wood, and the aniline colors. Yellow dyes must stand being 
boiled with alcohol, water, and lime-water. ‘The most stable 
yellow is madder-yellow ; the least stable are anatto and tur- 
meric ; fustic is rather better. Blue dyes must not color alcohol 
reddish, nor must they decompose on boiling with hydrochloric 
acid. The best purple colors are composed of indigo and coechi- 
neal, or purpurine. The former testappliesalsotothem. Orange 
dyes must color neither water nor alcohol on boiling ; green, 
neither alcohol nor hydrochloric acid. Brown dyes must not 
lose their color on standing with alcohol, or on boiling with water. 
If black colors have a basis of indigo, they turn greenish or blue 
on boiling with sodium carbonate ; if the dye be pure gall-nuts, 
it turns brown. If the material changes to red on boiling with 
hydrochloric acid, the coloring matter is logwood without a basis 
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of indigo, and is not durable. If it changes to blue, indigo is 
present. 


FILTERING, Hot.—The apparatus consists of a tube of soft 
sheet-lead, which can be wound around the funnel containing 
the filter in the form of a spiral. One end of the tube passes 
through a cork in the neck of a flask, in which water, or other 
liquid of higher boiling-point, is boiled ; the other end dips into 
a receiver, into which the condensed liquid flows. 


Fitter, A simple.—The engraving represents a very good 
filtering apparatus. The best 
material for the box would 
be soapstone ; the next best 
material, iron. Mott’s cast- 
iron tank-plates come of a con- 
venient size—18 x 18 inches 
and 9x18 inches. These may 
be galvanized or coated with 
slate-paint. 


FREEZING-POWDERs. — (1) 
Four pounds sul,hate of soda, 
23} pounds each of muriate of Y 
ammonia and nitrate of pot- Asx = Sa a, 
ash ; when about to use,add ~~ = 2 
double the weight of all the 2 ebigae atl gk Son 
ingredients in water. (2) Equal parts of nitrate of potash and 
muriate of ammonia ; when required for use, add more than dou- 
ble the weight of water. (3) Nitrate of ammonia and water in 
equal proportions. (4) Carbonate of soda and nitrate of am- 
monia equal parts, and 1 equivalent of water. 


FILTERS, 'l'o make charcoal.—One method consists in pulveriz- 

ing animal charcoal until reduced to animpalpable powder. This 
is mixed with a definite proportion of Norway tar and a com- 
pound of other combustible substances. The combined materials 
are then properly amalgamated with liquid pitch, and the whole 
kneaded up into a homogeneous plastic mass which admits of 
being moulded into slabs or blocks of any required dimensions 
and shape. These blocks, having been allowed to dry and harden, 
are subsequently carbonized by being subjected to a process of 
incineration by heat ; and in this manner all the combustible 
ingredients are burned out, leaving nothing behind but the 
animal charcoal in the form of a block of charcoal, permeated 
throughout by innumerable pores. 


Gaskrs, Drying.—Anhydrous phosphoric acid is the best sub- 
stance known for this purpose. 


SSS. 


WOO 
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GLYCERINE, Adulteration of, with sugar and dextrine, To detect. 
—To 5 drops of glycerine add 100 to 120 drops of water, 0.4 to 0.6 
grain of ammonium molybdate, 1 drop pure nitric acid, and boil 
for a minute and a half. If any sugar or dextrine is present, the 
mixture will assume a deep-blue color. 

GLYCERINE, Purification of.—To purify glycerine which has 
been for some time in use, add 10 lbs. iron-filings to every 100 
lbs. of the impure liquid. Occasionally shake it and stir the 
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iron. In the course of a few weeks, a black gelatinous mass will 
collect on the bottom of the vessel, and the supernatant liquid 
will become perfectly clear, and can be evaporated to remove any 
excess of water that may have been added to it. 


GLYCERINE, Testing.—When treated slowly with sulphuric 
acid, it should not turn brown ; with nitric acid and nitrate of 
silver, it should not become cloudy ; and when rubbed between - 
the fingers it should not emit a fatty smell. 


IlrpEs, To preserve.—Carbolic acid is used in South-America 
and Australia for this purpose. The immersion of hides for 24 
hours in a two per cent solution of carbolic acid, and subsequent- 
ly drying them, has been successfully substituted for the more 
tedious and expensive process of salting. 


HYDROCARBONS, Classification of.—The classification usually 
adopted by distillers is as follows: All above 88° of Baumé’s 
hydrometer is called chymogene, from 88° to 70° gasoline, from 
70° to 69° naphtha, from 60° to 50° Lenzine, from 50° to 35° kero- 
sene, from 35° to 28° lubricating-oil. 

- Inx, BLuE.—Prussian-blue 6 parts, oxalic acid 1. Mix with 
water to a smooth paste. Dilute with rain-water, and add a 
little gum-arabic to prevent spreading. 


Ink; COPYING, used without a press.—Coarsely-broken extract 
of logwood 1 0z., carbonate of soda (crystallized) 1 drachm : heat in 
a porcelain capsule with 8 ozs. distilled water until the solution 
isof adeep red color. Remove from fire and stir in glycerine 1 0z., 
neutral chromate of potash dissolved in a little water 15 grains, 
and a mucilaginous solution of 2 drachms_ finely-pulverized 
gum-arabic. Keeps well, never requires a press for copying, and 
does not attack steel pens. The impression is taken on thin 
moistened copying-paper, at the back of which is placed a sheet 
of writing-paper. 

INK FROM ELDERBERRIES.—Bruise the berries, place them in 
an earthen vessel, and keep in a warm place for 3 days. Press 
out and filter. Add to 124 ozs. of this filtered juice 1 oz. sulphate 
of iron and the same quantity of pyroligneous acid. This ink is 
violet at first, and afterward becomes black. 


INK, INDELIBLE, for marking linen.—(1) Bichloride of copper, 84 
grains, dissolved in distilled water, 30 grains; then add common 
salt, 10 grains, and liquid ammonia, 9} grains. A solution of 380 
erains hydrochlorate of aniline in 20 grains distilled water is 
then added to 29 grains solution of gum-arabic, containing 2 pts. 
water, 1 pt. gum-arabic, and 10 grains glycerine. Four parts of 
the aniline solution thus prepared are mixed with 1 part of the 
copper solution. This ink can be used with a steel pen. It is 
green at first, but becomes black in a few days or by application 
of hot iron. It is absolutely indelible, and the finest devices can: 
be written with it. It is better to mix the two solutions only 
just before using. (2) For very fine linen, take a solution of 
nitrate of silver, 4 pts., in distilled water, 24 pts. Add liquid 
ammonia until the precipitate formed is dissolved. Then a little 
sap-green and indigo are ground together and mixed with a so- 
lution of gum-arabic, 4 pts., and this is mixed with the nitrate 
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of silver solution. The whole is then diluted until it occupies 32 
parts. It turns black as No. 1 does. 


Inx, To restore dim.—Cover the letters with solution of ferro- 
cyanide of potassium, with the addition of diluted mineral acid 
(muriatic) ; upon the application of which the letters will change 
to a deep-blue color. ‘To prevent the color from spreading, the 
ferrocyanide should be put on first, and the dilute acid added 
upon it. 


Inks, ANILINE.—Violet ink is obtained by dissolving one part 
of aniline violet-blue in 3800 parts of water. This ink is quite 
limpid, dries quickly, and gives a remarkably dark color. It is 
necessary that new pens should be employed in using it, as the 
smallest quantity of ordinary ink mixed with it causes its altera- 
tion. Blue ink is made by dissolving 1 part of soluble Paris-blue 
in 250 parts of boiling water ; red ink, by dissolving 1 part of soluble 
fuchsin in 200 parts boiling water. While ordinary inks are 
decomposed by numerous substances, and notably by hydrochloric 
acid, aniline inks are completely ineffaceable from the paper on 
which they are used. They resist the action of acids, and even 
of chlorine. 


Inks, Sympathetic.— Yellows (1): Sulphate of copper and sal- 
ammoniac, equal parts, dissolved in water ; (2) onion-juice ; both 
visible on heating Black (1): Weak infusion of galls. This is 
turned black by weak solution of protosulphate of iron. (2) 
Weak solution of protosulphate of iron, ‘Turns blue when 
moistened by weak solution of prussiate of potash, and black by 
infusion of galls. Brown: Very weak solutions of nitric, sulphu- 
ric, muriatic acids, common salt, or nitrate of potash. Visible on 
heating. Green: Solution of nitro-muriate of cobalt. Brought 
out by heat; fades when cool. tose-red : Acetate of cobalt solu- 
tion, with a small quantity of nitrate of potash. Acts as pre- 
ceding. Solutions of nitrate of silver and terchloride of gold 
become permanently dark when exposed to sunlight. 


Inx, White, for colored paper.—1 part muriatic acid, and 20 
parts starch-water. Very dilute oxalic acid may also be used. 
Write with a steel pen. 


Ivory AND Bones, Bleaching.—Spirit of turpentine is very 
efficacious in removing the disagreeable odor and fatty emana- 
tions of bones or ivory, while it leaves them beautifully bleach- 
-ed. The articles should be exposed in the fluid for 3 or 4 
days in the sun, or a little longer if in the shade. They should 
rest upon strips of zinc, so as to be a fraction of an inch above 
the bottom of the glass vessel employed. The turpentine acts 
as an oxidizing agent, and the product of the combustion is an 
acid liquor which sinks to the bottom, and strongly attacks the 
bones if they be allowed to touch it. ‘The action of the turpen- 
tine is not confined to bones and ivory, but extends to wood of 
various varieties, especially beech, maple, elm, and cork. 


Ivory, Imitation.—To liquid chloride of zine of 50° to 60° 
Baumé, add 3 per cent of sal-ammoniac ; then add zinc- white until 
the mass is of proper consistence. This cement may be run into 
moulds, and when hard becomes as firm as marble, 
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Lieut, brilliant white, To make a.—Fill a small vessel of 
earthenware or metal with perfectly dry salpetre or nitre, press 
down a cavity into its surface, and in this cavity place a piece of 
phosphorus ; ignite this, and the heat given off melts a sufficient 
quantity of the nitre to evolve oxygen enough to combine with 
the phosphorus, and the effect is to produce the most magnificent 
white light which chemistry can afford. 


Mica.—The best comes from the Eastern States. New-York 
mica is good. Canada mica is of several different shades, from 
light brown to intensely black. 


OIL, COTTON-SEED, Refining.—One hundred gallons of the crude 
oil are placed in a tank, and 8 gallons of caustic potash-lye, of 
45° Baumé, are gradually added and well stirred for several 
hours; or the same quantity of oil is treated with about 6 gallons 
of soda-lye of 25° or 80° Baumé, and heated for an hour or more 
to about 200° or 240° Fahr., under perpetual stirring, and left to 
settle. The clear yellow oil is then separated from the brown 
soap stock, and this dark soap sediment is placed into bags, 
where the remainder of the oil will drain off ; and the sediment 
has a marketable value of 3 or 4 cents a pound for soap-makers, 
The potash-lye has to be made in iron pots, but the oil and lye 
may be mixed in wooden tanks. 


OILS FROM PLANTs, odoriferous, Extraction of.—This can be 
done by glycerine. The flowers are introduced into the liquid 
and left for 3 weeks. The glycerine is then drained off, and 
may be dissolved in all proportions in alcohol or water to make 
perfumed liquids or washes. 


OrLs, LUBRICATING, Testing for acids in.—Dissolve a crystallized 
piece of carboiate of soda about as large as a walnut in an equal 
bulk of water, and place the solution in a flask with some of the 
oil. If, on settling after thorough agitation, a large quantity of 
precipitate forms, the oil should be rejected as impure. As oils 
are often clarified and bleached with acids, which injure the 
metals on which they are used, this is an important point to 
know. 

OIL, SPERM, To prevent gumming.—It may be purified by agi- 
tating 100 parts oil with 4 parts chloride of lime and 12 water; 
a small quantity of decoction of oak-bark is alterward added to 
remove all traces of gelatinous matter which it retains, and the 
mixture is left to settle. The clear oil is afterward agitated 
with a small portion of sulphuric acid, again clarified by subsi- 
dence, and washed to remove adhering sulphuric acid. The ad- 
dition of mineral oils, as heavy kerosene, has also the tendency 
to prevent gumming, or at least greatly to diminish it. 


OILs, VOLATILE, Explosion of.—A mixture of 2 parts of perfectly 
dry permanganate of potassium with 2 or 3 parts of concentrated 
sulphuric acid is a most powerful oxidizing agent, owirg to the 
separation of permanganic acid and its immed.ate decomposition 
with the liberation of oxygen. Volatile oils are violently affect- 
ed by this mixture, if about 10 drops are placed in a little dish 
and then touched with a stout glass rod previously dipped into 
the mixture. The following produce explosions, often most vio- 
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lently : oils of thyme, mace, turpentine (rectified), spike, cinna- 
mon, origanum, rue, cubebs, and lemon. The following oils are 
simply inflamed, particularly if poured upon blotting-paper and 
touched with the mixture, though under certain still unknown 
circumstances explosion may occur: oils of rosemary, lavender, 
cloves, rose, geranium, -gaultheria, caraway, cajeput, bitter- 
almond, and rectified petroleum. The following substances are 
ignited without explosion: alcohol, ether, wood-spirit, benzole, 
chlorelayl, sulphide of carbon, and cotton. Gun-cotton and gun- 
powder are not ignited. 


PETROLEUM, Test for illuminating.—Fill a tumbler full of 
water at 110° Fahr. Stir in a tablespoonful of the oil to be tested, 
and leave until the oil reaches about the same temperature. Pass 
a lighted match over the oil as it floats on the surface. If the oil 
does not ignite, it can be safely used ; if it does, discard it, how- 
ever cheap the pricemay be. Improved test proposed by Dr. Van 
der Weyde: Fill a narrow test-tube with the petroleum to be 
tested, close it with the finger, invert it, and plunge entirely in 
water of some 140° Fahr.; wait until the temperature~ has 
descended to 110°; if then any gas-bubbles are seen in the 
closed upper part of the test-tube the oil contains dangerous in- 
flammable vapors. As all vapors of petroleum are inflammable, 
it is not necessary to ignite them; the demonstration of their 
presence in this way is sufficient to condemn such oil. 


Raw HIbkzE, To dissolve.—This can be donecompletely in water 
heated under pressure. 


Resins, Solubility of.—Copal, amber, dammar, colophony, 
lac (or shellac), elemi, sandarac, mastic, and carnauba wax (a 
resin) have been experimented upon. Amber, shellac, elemi, 
sandarac, and mastic swell up and increase in bulk when heated ; 
the others fuse quietly. Carnauba wax melts in boiling water, 
colophony becomes pasty therein, while dammar, shellac, elemi, 
and mastic agglutinate. Copal, amber, and sandarac do not 
change in water. 

Alechol does not dissolve amber or dammar; it agglutinates 
copal, and partly dissolves elemi and carnauba wax ; while colo- 
phony, shellac, sandarac, and mastic are readily soluble therein. 

Ether does not dissolve amber and shellac; it makes copals 
swell, and partly but slowly dissolves carnauba wax ; it readily 
dissolves dammar, colophony, elemi, sandarac, and mastic. 

Acetic acid does not dissolve amber and shellac; it causes copal 
to swell ; it somewhat acts upon carnauba wax, but not at all upon 
any other of the resins above named. A hot solution of caustic 
soda, of sp. gr. 1.074, readily dissolves shellac, with difficulty 
colophony, and has no action upon the rest. In sulphide of .car- 
bon, amber and shellac are insoluble; copal swells therein ; 
elemi, sandarac, mastic, and carnauba wax are with difficulty 
dissolved, while dammar and colophony are readily so. Oil of 
turpentine has no action upon amber or shellac ; it causes copal 
to swell, and readily dissolves dammar, colophony, elemi, san- 
darac, carnauba, and very readily mastic. Sulphuric acid does 
not dissolve carnauba wax; it dissolves and colors all other 
resins brown, except dammar, which becomes bright red, Nitric 
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acid docs not act upon the resins, but covers carnauba wax 
straw-yellow, elemi dirty yellow, and mastic and  sandarac 
bright brown. Ammonia does not dissolve some of these resins, 
but causes copal, sandarac, and mastic first to swell, afterward 
dissolving them ; colophony is easily soluble therein. 


RuBBER, Solvents for—These are ether (free from alcohol), 
chloroform, bisulphide of carbon, coal naphtha, and rectified oil of - 
turpentine. By long boiling in water, rubber softens, swells, and 
becomes more soluble in its peculiar menstrua ; but when exposed 
to.the air, it speedily resumes its pristine consistence and volume. 
Oil of turpentine dissolves caoutchouc only when the oil is very 
pure and with the application of heat ; the ordinary oil of turpen- 
tine of commerce causes india-rubber to swell rather than to be- 
come dissolved. In order to prevent the viscosity of the india- 
rubber when evaporated from its solution, one part of caoutchouc 
is worked up with two parts of turpentine into a thin paste, to 
which is added 4 part of a hot concentrated solution of sulphuret 
of potassium in water; the yellow liquid formel leaves the 
caoutchouc perfectly clastic and without any viscosity. The solu- 
tions of caoutchouc in coal-tar, naphtha, and benzoline are most 
suited to unite pieces of caoutchouc, but the odor of the solvents 
is perceptible fcr a long time. Sulphide of carbon is the best sol- 
vent for caoutchouec. This solution, owing to the volatility of the 
menstrum, soon dries, leaving the latter in its natural state. 
When alcohol is mixed with sulphide of carbon, the latter does 
not any longer dissolve the caoutchouc, but simply softens it and 
renders it capable of being more readily vulcanized. Alcohol 
also precipitates solutions of caoutchouc. When caoutchouc is 
treated with hot naphtha distilled from native petroleum or coal- 
tar, it swells to 30 times its former bulk; and if then tritu- 
rated with a pestle and pressed through a sieve, it affords a ho- 
mogeneous varnish, the same that is used in preparing the patent 
water-proof cloth of Macintosh. Caoutchouc dissolves in the 
fixed oils, such as linseed-oil, but the varnish has not the proper- 
ty of becoming concrete on exposure to the air. Caoutchouc melts 
at a heat of about 256° or 260° after it has been melted ; it does 
not solidi’y on cooling, but forms a sticky mass which does not 
become solid even when exposed to the air for months. Owing to 
this property, it furnishes a valuable material for the lubrication 
of stop-cocks and joints intended to remain air-tight and yet be 
movable. 


RUBBER, To cut.—Dip the knife-blade in a solution of caustic 
potash. 


VINEGAR, Making, from alcohol (Artus’s process).—Dissolve 4 
oz. dry bichloride of platinum in 5 lbs. of alcohol. With this 
moisten 3 lbs. of charcoal broken to the size of a hazel-nut. Heat 
the charcoal in a covered crucible, and place it in the bottom of a 
vinegar-vat. This causes the rapid oxidation of the aleohoal. 
Reheat the charcoal once in 5 weeks. 

Bronzine Gas Frxtrures.—First free the fixture from dirt and 
grease, by boiling it for a few minutes in lye. Rinse in hot wa- 
ter, dry. Cover with varnish, and when the latter is nearly dry 
dust on bronze powder with a camel’s-hair brush. When this i is 
thoroughly dry apply a coating of lacquer, 
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BRONZE POWDER, Red.—Sulphate of copper, 100 parts ; carbon- 
ate of soda, 60 parts. Apply heat until they unite in a mass ; then 
cool, powder, and add copper filings,15 parts. Mix, keep at a 
white heat for 20 minutes, cool, powder, wash and dry. 


CorAL, Artificial—Yellow resin, 4 parts; vermilion, 1 part; 
melt. This gives a very pretty effect to glass, twigs, cinders, 
stones, etc., dipped into it. 

GLAss, GROUND, To imitate.—Put a piece of putty in muslin, 
twist the fabric tight, and tie it into the shape of a pad; well 
clean the glass first, and then apply the putty by dabbing it equal- 
ly all over the glass. The putty will exude sufficiently through 
the muslin to renderit opaque. Letit dry hard and then varnish. 
If a pattern is required, cut it out on paper as a stencil plate, and 
fix it on the glass before applying the putty, then procecd as- 
above ; remove the stencil when finished. If there should be any 
objection to the existence of the clear spaces, cover with slightly 
opaque varnish. 

Guass, Iridescent.—The lustrous, metallic-looking glass, of 
iridescent quality, which has created so great a sensation of late, 
is, it appears from the English patent of Mr. Thomas W. Webb, 
produced in the following manner : Chloride of tin, or tin salt, is 
burnt in a furnace, and the glass having an affinity for it, when 
hot, receives the fumes, and so at once an iridescent surface is 
produced. To give greater depth to the color or tints, nitrate of 
barium and strontium is used in small proportions. By this pat- 
ent the glass is not re-heated, but the iridescence is produced dur- 
ing the manipulation of the article when in the hands of the 
blower, and while on the punty. 


~ Ink, India, To make.—The greater part of the ink now sold as 
India ink consists of fine lampblack and glue. Purify fine lamp- 
black by washing it with a solution of caustic soda, dry, and make 
. it into a thick paste with a weak solution of gelatin containing a 
few drops of musk essence and about half as much ambergris ; 
mould and dry. Instead of gelatin the following solution may be 
used: Seed lac, 1 oz. ; borax, + 0z. ; water, 1 pint ; boil until so- 
lution is effected, and make up with water to ? pint. 


Ink, Red.—The following recipe for a beautiful red ink is 
given vy Metra, of Paris : Dissolve 20 parts, by weight, of saffra- 
nine in 500 parts warm glycerine, then stir in carefully 500 parts 
alcohol and an equal quantity of acetic acid. Then dilute with 
9000 parts water, in which is dissolved a little gum-arabic. 


Ink, Shoemakers’.—A good burnishing ink consists of shellac, 4 
OZ. ; borax, 1 oz.; water, q. s.; boil to the consistence of syrup and 
add a few drops of strong ammonia water. A small amount of 
soap is sometimes also introduced ; add a sufficient quantity of 
this to the ink used to obtain the desired result. Instead of the 
above, soap is often used alone or with a trace of glycerin, ammo- 
nia, or gum-arabic. 

Ink, Printing, To render Indelible.—Add one ounce of carbolic 
acid to every pound of ink, and mix thoroughly. 


JAPAN, Transparent, for Metal.—Copal varnish, 35 parts ; cam- 
phor, 1 part ; boiled oil, 2 parts. Mix 
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LENSES, To Polish when Scratched.—If the scratches are not 
deep, stretch a piece of silk over the face of the lens, and ap- 
ply to it a ball of sealing-wax that is warm enough to take the 
form of the lens when it is pressed on the silk. When the wax 
is cool remove it and the silk together from the lens, and coat the 
silk with a paste of putty powder. Rub the face of the lens with 
the instrument thus made, giving it a gyratory motion. Keep 
the putty powder moist. 


MoDEL, Sculptor’s.—Miss Hosmer has devised the following 
ingenious method for overcoming the difficulties attending the 
use of clay models and casts. After settling her design in the 
shape of a small model, she builds up a rough model of the figure 
in plaster of Paris round a strong iron skeleton ; on the surface 
of this she marks the more exact contour, after her small model, 
by steel points, such as are used in fixing the contour of a marble 
to be carved from a cast, and then works over the rough plaster, 
up to the heads of these points, in wax, applied warm, to a thick- 
ness varying from an eighth of an inch to nearly an inch, till she 
obtains the surface she desires, which in texture, color, and effect 
most closely resembles old marble. In this way is obtained a 
model which can be put aside at any moment and resumed when 
convenient, which can be preserved without liability to crack or 
shrink as long as may be desirable, and which bears the living 
impress of the sculptor’s hand, like the clay, without the difficulty 
of keeping it in working order, and the liability to accident and 
disaster which besets the clay so sorely. 

Mop, To Remove from Stone.—Use a strong aqueous solution 
of caustic soda. It should remain ten minutes in contact with the 
stone, which, after washing with water, should be well rubbed 
with a stiff brush or broom. 

MuCcILAGE, Postage-stamp.—Dissolve 2 oz. of dextrin in 6 oz. 
of hot water, and 1 oz. of acetic acid, and 1 oz. of spirits of wine. 


Oi, Lubricating.—A fine lubricant may be prepared as fol- 
lows : Digest olive oil for about 30 days with a quantity of clean 
lead turnings (sufficient to nearly fill the vessel) ; then filter the 
clear oil through 24 inches or more of clean (free from dust) gran- 
ular charcoal. Or agitate good sperm oil by injected steam for 
about half an hour, and after reducing its temperature to about 
40° Fah., press the fluid portion through several thicknesses of 
fine linen cloth, warm, and filter as before. 


Boats, Waterproof Paper for.—Sheets of stout manila passed 
through a hot bath of aqueous solution of zine chloride (at 75° B.), 
pressed strongly together and then soaked in dilute aqueous soda 
solution containing a small amount of glycerin, cohere to form a 
strong, stiff, waterproof board admirably adapted to the construc- 
tion of small boats. Single sheets of paper passed quickly through 
the zinc chloride bath, pressed, and washed, and dried, are water- 
proof, and may be otherwise joined to form waterproof boards by 
any suitable cement, such as the following: Good pitch and gutta 
percha (about equal parts) are fused together, and to 9 parts of 
this are added 3 parts of boiled oil, and one-fifth part of litharge ; 
continue the heat with stirring until thorough union of the ingre- 
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dients is effected. This is applied hot or cooled somewhat, and 
thinned with a small quantity of benzole or turpentine oil. 


PEN WIPER, the Best.—Take a few sheets of the softest tis- 
sue-paper you can get, and fold and roll them all together into a 
bundle about eight inches long. Put an india-rubber band 
around the middle of the roll, and then cut off the tops so as to 
allow insertion of pen for wiping, making the packet into hour- 
glass shape. 

POLISHING POWDER, for Gold Articles.—A polishing powder, 
highly esteemed by the gold-workers of Germany, consists of 
sesquioxide of iron (iron rust), 70 per cent., and sal ammoniac, 20 
per cent. ‘To prepare it, protochloride of iron, obtained by dis- 
solving iron in hydrochloric acid, is treated with liquid ammonia 
until a precipitate is no longer formed. The precipitate is collected 
in a filter, and, without washing, is dried at such a temperature 
that the adhering sal ammoniac shal] not be volatilized. The 
protoxide of iron precipitate at first becomes charged with sesqui- 
oxide. 


SILK, Waterproofing. _This may be done by applying 2 solution 
of paraffin i in naphtha. 


Warton HAnps, To make Red.—Mix to a paste over a lamp 1 oz. 
carmine, 1 oz. chloride of silver, and ¥% oz. tinner’s japan Put 
some of the paste on the hands, and lay them face upward on a 
sheet of copper, holding it over a spirit lamp until the desired 
color appears on them. 
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FARM BUILDINGS. 


BEAMS, Fastening in walls.—The usual custom of building 
the ends of floor-timbers into brick and stone walls is apt, in case 
of fire, to throw over the walls ; and resting the timbers on cor- 
bels interferes with the cornice-line below. By cutting the ends 
of the timbers on a bevel and laying in the wall, as in the annex- 
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ed diagram, the cornice-line will not be broken ; and, in case of 
fire, the timbers will fall with little injury to the wall. 


BLASTING.—In small blasts, 1 lb. of powder will loosen about 
4} tons of rock. In large blasts, 1 1b. of powder will loosen 24 
tons. 50 or 60 lbs. of powder inclosed in a bag and hung against 
a barrier will demolish any ordinary structure. One man can 
bore with a bit 1 in. in diameter, from 590 to 60 in. per day of 10 
hours in granite, or 300 to 400 in. per day in limestone. Two 
strikers and a holder can bore with a bit 2 in. in diameter 10 ft. 
per day in rock of medium hardness. 


BRICKS FROM GAs-CoaL ASHES.—These are of remarkable 
lightness, porosity, and dryness. The ashes, after being taken 
from the retorts, are spread on the surface of a clean floor ; they 
are then finely pulverized, and 10 per cent of slaked lime, togeth- 
er with a small proportion of water, is intimately stirred and in- 
corporated with them. After a rest of 24 hours, the mixture is 
made into bricks by the ordinary process. The bricks are imme- 
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diately transferred to the drying sheds, where a few days’ expo. 
sure renders them fit for use. 

Brickwork, Preserving.—To exclude dampness, use the fol. 
lowing : 3.1b. mottled soap is dissolved in 1 gall. boiling water, 
and the hot solution spread steadily with a flat brush over 
the outer surface of the brickwork, care being taken that it 
does not lather; this is allowed to dry for twenty-four hours, 
when a solution, formed of + Ib. alum dissolved in 2 galls. 
water, is applied in a similar manner over the coating of soap 
The soap and alum form an insoluble varnish, which the rain is 
unable to penetrate, and this cause of dampness is thus sail to 
be effectually removed. ‘The operation should be performed in 
dry, settled weather. 

Another method is to use 8 parts linseed oil and 1 part sulphur, 
heated together to 278°, in an iron vessel. 


CHIMNEYS, SMOKy, Causes of.--Want of sufficient height 
in the flue. The outlet of the chimney being placed in an 
exposed and cold situation, while the air with which the fire 
is supplied is drawn from a warmer and more sheltered re- 
gion. Excessive width in the flue, by which a large volume of 
coli air is drawn in and allowed to lower the temperature of tho 
ascending column. Low temperature of the interior of the flue, 
in comparison with that of the external air. Humidity of the 
air. Too accurate fitting of the windows and doors, anid jointsin 
the flooring. The draft of one fire injuring that of others in the 
same ASaae A current caused by the heat of the fire circulating 
inthe room. A flue of insufficient size. A foul flue. Displace- 
ment of masonry, or accumulation of mortar within the flue. 
The sudden obstruction of the draft, by gusts of wind entering 
the chimney-top. Increase of density of the air at the chimney- 
top, due to the effect of wind in chimneys rising from the eaves 
of roofs. " Drafts within the room whick throw the smoke out of 
the influence of the ascending chimney current. 


CHIMNEYSs, SMOKY, Preventing effects of —A screen or blower 
of wire gauze, from 33 to 40 wires to the inch, placed in front of 
range or stove fires, will prevent, it is said, smoke coming into 
tue room when the chimney fails to draw well. 


CistERN, Building a.—One thing is essential, and is very ge- 
nerally neglected. It is to have the water as it comes into the 
cistern conducted to the bottom. In this way, the water is en- 
tirely changed when it rains. When the fresh water simply 
pours in at the top, it immediately runs off, and all the mass of 
stagnant water remains undisturbed, and soon becomes impure. 


CISTERN FILTER.—A wall of soft burned bricks is well adapt- 
el for this purpose, when built up within the cistern. 


CONCRET2 FOUNDATIONS, To build.—The concrete is compos- 
ed of lime, sand, water, gravel, and round or broken stones. 
A trench of boards is first made, of the width of the desired foun. 
dation. Fill the trench with the concrete to the depth of a foot 
or two, and let it stand until sufficiently hard ; then add another 
foot of concrete, and so go on, adding concrete and raising trench- 
boards as the wall rises, 
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CONCRETE PAVEMENTS.—The cheapest material for mixing 
with gravel is coal-tar from gas-works, 


GREENHOUSE, To build a cheap.—Mr. Peter Henderson says 
the ordinary span-roof is best. The walls are 4 ft, high, formed 
of locust or cedar posts. To the outside of these are nailed 
boards—rough hemlock will do, if appearances are not consid- 
ered. To the boards is tacked the ordinary tarred paper used by 
roofers. Against the paper is again nailed the outer or weather 
boarding. ‘This makes really a better wall for greenhouse pur- 
poses than an 8-inch one of brick, as we find that the extremes 
of temperature of the greenhouse—inside at 50°, and perhaps 10° 
below zero outside—very soon destroy an 8-inch solid brick wall, 
particularly if exposed to the north or west. A wallof wood con- 
structed as above will last for twenty years, and be as good a pro- 
tection as one of 8-inch brick. The roof is formed by the ordina- 
ry sashes, 6 ft. in length by 3 ft. in width, which can be bought 
ready made. Heat with a flue not more than 60 and not less than 
30 ft. inlength; if more, the flue would not heat it enough, and 
if less it would be likely to get too much heat. About 50 ft. by 
11 is, we think, the best size of a greenhouse to heat with a flue. 
The flue should run all around the house—that is, it should start 
along under one bench, cross the end, and return under the other 
bench to the end where it begins, making the length of flue in a 
greenhouse of 50 feet about 110 feet long. It should have a 
‘‘rise”? in this length from the furnace of at least 18 in., to se- 
cure a free draught. For the first 25 ft. of flue nearest the fur- 
nace it should be built of brick, forming an air-space inside of 
about 7 x 7in. From this point (25 ft. from the fire) the flue 
should be formed of the ordinary drain-pipe c2ment or terra-cot- 
ta, The former is to be preferred, and that of 7 or 8 in. diame- 
ter is best. The cost of a greenhouse thus built in the vicinity 
of New-York, is about $6 per running foot—that is, one 50 ft. 
long by 11 ft. wide costs $300. 


Icr-HousgE, To build an.—A house 12 ft. square by 8 or 9 ft. 
high is large enough for a good-sized family. It may be a frame 
building, entirely above the surface of the ground, and better if 
supported on posts, elevated a few inches, to be certain of good 
drainage. Build of joists, 2 x 3 in., with an outer boarding, hav- 
ing inside another series of uprights, also boarded, from 6 to 10 
in. removed from the outer shell, with a solid floor of plank, the 
space between the two walls filled with tan, sawdust, straw or 
chaff, and a roof of good pitch. A drain for water should be 
made from the floor, and the space above the uprights, between a 
loose flooring and the pitch of the roof, filled with straw, hay, or 
some other dry, porous material. On the roof should be a venti- 
lator, the top defended from rain or snow. The ice should be 
packed in one solid mass, the sides not reaching the inner walls, 
but allowing a space of from 6 to 12 in. all around. The top of 
the ice should be covered with straw, and the door should be like 
the sides of the building, or double doors should b+ made, onein 
the outer and the other in the inner wall. Plant morning-glories 
or any other climbing plant about the building, and train them 
up over the roof, so that their foliage will serve as a protection 
against the sun. 


THE FARM. 219 


LIGHTNING-Rops, Valuable hints concerning.--Feather-beds 
are not a protection from lightning. The human body is a 
better conductor of electricity than feather-beds or other objects 
ordinarily contained in the apartments of dwellings, and there. 
fore, when the lightning enters an apartment, the human body is 
likely to form one in a chain of inductions, determining the path 
of an electrical discharge, unless better conductors are in its vi- 
cinity to divert this action. 

The only place of absolute security in a thunder-storm is an iron 
building ; «r next in safety is a building properly protected by 
lightning-rods, 

A copper rod of one inch in diameter, or an equal quantity of 
copper under any other form, will resist the effect of any discharge 
of lightning hitherto experienced. The copper rod is therefore 
the safest and best material that can be used, but it is expensive. 
Tron rods of one inch in diameter are very commonly used, and, 
if pointed with solid copper and properly put up, are efficacious 
in the great majority of cases. ‘The particular form of the rod 
makes no difference. It may be round or square, twisted or hol- 
low, composed of one solid piece or made of wires twisted to- 
gether. It is the quantity of metal contained in the cross-section 
of the rod that is of value, not the form. 

Lightning-rods are provided with sharp points to allow the ac- 
cumulated negative fluid to pass off readily into the air and neu- 
tralize the positive fluid of the thunder-cloud. 

The object being to make so good a passage for the lightning 
to the ground as to remove all danger of its leaping to some con- 
ductor in tho house, the greatest care must be taken not to have 
any break in the conductivity. -As it is inconvenient to manufac- 
ture or transport the rods in one piece, the different parts must be 
in intimate connection when thy are put up ; it is best to have 
them soldered, and the joints protected from the air and moisture. 

The point of the rod should be extended a little above the chim- 
ney or highest part of the building, and should be fastened in 
contact with the building by staples or cleats. Glass insulators 
should not be employed. It makes no difference in conductivity 
whether the rod is painted or not painted. _ 

No building can be said to be properly rodded or protected 
against lightning, unless the Jower part of the rod or terminal 
under the ground is made quite extensive. The extremity of the 
rod should connect with masses of good conducting materials, 
such as old iron, or iron ore, or coke, or charcoal, laid in trenches, 
or the rod itself should be elongated, sunk deep in the ground, 
and carried a considerable distance from the building, and put in 
connection with water, or moist earth if possible. The golden 
rule for safety is : ‘‘ Provide the largest possible area of conduct- 
ing surface for the terminal of the rod.” 

A lightning-rod which is not properly connected with the earth 
is quite dangerous. The very common method of merely stick- 
ing the lower end of the rod down into the dry earth near the 
surface of the ground is bad,and endangers the building, because 
dry earth is such a poor conductor, and the amount of rod surface 
in contact with the earth is sosmall. Under such conditions, a 
portion of the electric current will be likely to find an easier path 
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to the earth through the building.than through the rod; and a 
part of the electricity will there‘ore leave the rod, strike into the 
building, and down in various directions into the earth, making 
havoc as it goes. As a measure of prudence, house- -owners should 
look to the terminals of their lightning-rods, and place there a 
considerable amount of the conducting materials above named. 

It was supposed to have been established by Charles and Gay 
Lussac that a lightning-rod protected an area whose radius was 
double the height of the rod extending above the building ; but 
this rule is no longer reliable, by reason of the extensive use of 
metals in the shape of pipes, ete, ,in the construction of the build- 
ings of our day. 

‘When electricity finds several paths to the ground, it will pre- 
fer the best, it is true ; but some portion will also pass along the 
poorer conductors If, therefore, any metallic substances lie 
within the area supposed to be protected, they are in danger of 
being struck. This is especially true where the lightning has a 
chance to jump to the gas and water pipes of a building. Itisa 
good plan to connect these pipes with the tightning-rod ; if the 
rod is struck, the electricity will then have an excellent path into 
the ground, and will be rapidly diffused over the vast underground 
network of pipes. ‘The danger to the inmates of the house of 
being struck from these pipes is less than that of receiving a 
shock from the powerful induced currents liable to be developed 
in them, if unconnected, during a thunder-storin. 

The more rods ona building the better, especially if all are 
connected with each other near their upper ends, 

Finally. in the way of general advice, we would say: Connect 
all your lightning-rods together, and also to your iron tank, and 
water, gas, or other pipes, not-by separate connections, but so that 
there is some connection between all, which connection should be 
as high up as possible. If you have a metal roo!, connect all rods 
with it. If the roof is not of metal, then connect your rods to- 
gether by means of a good-sized conductor running along the 
ridge of the roof. Bear in mind that, to carry off the heaviest 
lightning-flash known, a copper rod one inch in diameter is not 
considered too large ; and though of course such flashes are of 
very rare occurrence, they may come. Hence the great value of 
uniting your different rods high up. 


MortTAR, Good weatherproof.—3 bushels clean sand, mingled 
with 4 bushel good lime and $ bushel cement, makes an excellent 
mortar which is not liable to be dislodged by storms. 


Mortar, To make.—-The lime ought to be pure, completely 
free from carbonic acid, and in the state of a very fine powder ; 
the sand should be free from clay, partly in the state of fine sand — 
and partly gravel ; the water should be pure, and, if previously 
saturated with lime, so much the better. The best proportions 
are 3 parts fine sand, 4 parts coarse sand, 1 part quicklime recent- 
ly slaked, and as little water as possible. There should always 
be enough water added at first ; if water is added after slaking 
has begun, it will be chilled and the mortar lumpy. The addition 
of burnt bones improves mortar by giving it tenacity, and ren 
ders it less apt to crack in drying. ~ 
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Oak TIMBER, Seasoning.—Oak loses about } its weight in sea- 
soning, and about 4 its weight in becoming perfectly dry. 


PAVEMENT, Farmyard.—Make a concrete of gravel or sand and 
Portland cement; or easier, of gravel, sand, coal-ashes, and coal- 
tar, Dig away the earth for 5 in., lay a bottom of pebbles as 
large as goose-eggs, ramming well down. Sweep off clean, and 
_ pay the surface with hot coal-tar, thinly ; put on a coat of small- 
er gravel previously dipped in hot tar, drained, and rolled in coal. 
ashes with an intermixture of gravel. Roll it down as compact- 
ly as possible. Let the roller run slow, and let a boy follow it 
with a hoe to scrape all adherent gravel. Next, put on a coat of 
fine gravel or sand, coal-tar and some coal-ashes, to complete the 
surface. Roll again. This will take some weeks to harden, but 
will shed water, and eventually form a very firm surface. Do not 
use too much tar, but only enough to make the ingredients cohere 
under pressure. ; 


- Rat-Proor BuiLpines.—The plan adopted in England is to 
have slate floors, sawed and planed to uniform sizes and thick- 
ness. The walls are also covered with sawed or planed slates, 
well jointed and secured to the wall: or studding with screws, 
which makes each room as secure against rats as an iron or stone 
box would be. ‘Theslate used for the floor is from 1 to 2 in. thick, 
and that for the walls 4 in. thick. 


Rat-ProoF FRAME BuILDINGs.—Nail strips of board to the 
sill between each flooring joist, on the inside, reaching to the un- 
der side of the flooring planks or boards, and thereby covering the 
shelf formed by the sill between the joists. The idea is to allow 
the rats no place to stand upon while they are cutting through 
the floor. 


Roaps, CorpDuroy, To build.—First lay all small poles or 
brush transversely and across the road. Next take long trees— 
the smallest ends being at least 10 inches diameter—and place 
them longitudinally across the poles, in two rows, 8 feet apart 
from centre to centre, inaking the ends at the junction of each 
piece lap each other at least 3 feet, breaking joint on either side, 
and placing upon these ends large logs of sufficient length to ex- 
tend across the road, and 2 feet on each side of these stringers. 
_ Cover the stringers with transverse logs, 12 feet long from scarf 
to scarf, and at least 10 inches in diameter at the smallest end, 
fitted close together on the straight portions ; the logs alternated 
with a large and small end, and on the outer side of curves, all 
the large ends, which will assist in the curvature of the road and 
the gravity of the vehicles. Next, adze off the centre ridges of 
these logs to a face of about 5 inches, for a width of 9 feet in the 
centre of the roadway, and cover this 9 feet with gravel, to fill in 
between the logs, and give a smooth surface. A good plan is to 
Jay on the top of the road thus formed poles of 5 or 6 inches in 
diameter, spiked down on each side of the track, every 10 feet, 
with oak pins, to prevent, in frosty weather, the lateral sliding 
of wagons, 


RooFriIne, Pasteboard and asphalt.—This material is most 
suitable for flat roofs, having a fall of 14 inches to 4} inches per 
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running foot. It may, however, also be used for roofs having a 
greater fall, the expense being in this case somewhat larger than 
jor flat roofs, as the laying on is more difficult. Cover the roof 
first with dry boards, # inch to 1 inch thick, and not above 6 inch- 
es broad; if more than the last-named width, or if not suffi- 
ciently dry, the boards ought to be split once betore being laid on, 
in order to keep them from warping, and every board should be 
fastened with three nails at least on each of the rafters. The 
boards do not require to be rabbeted ; only those ends of the 
boards which form the eaves, by extending beyond the wall need 
to be joined in the said manner. In case of boards 3? inch thick 
being applied, the rafters should not be more than 2 feet from 
each other, as the boards may be too elastic and not strong 
enough to support the weight of the workmen, while the roof 
will not be perfectly substantial. 

The roofing may be done either from gable to gable, or from 
the eaves to the foot-ridge, the first roll being laid with a bend 
of 1 inch beyond the roof, and fastened with the flat-headed iron 
wire nails supplied for that purpose. The second roll is laid 14 
inches over the first, and so on till the roof is covered. ‘The joints 
and heads of the nails are then coated with asphalt mastic, and 
the seams thus coated are strewed with dry sand. The whole 
roof is then coated with the mastic, and covered with sand. This 
coating, which is only to be effected in dry weather, renders the 
roof perfectly water-tight, and it can then, if desired, be painted 
or whitewashed. A hundredweight of mastic covers a surface of 
65 square yards. This process is in use in Copenhagen, Den- 
mark, and the roof weighs about } the weight of a tiled roof, and 
is substantial, resisting alike the influenceof water, fire, heat, and 
cold. ; 


RooFinG, Portland cement and tar.—The inclination of the 
framework of the roof (which must have an even surface) should 
be at the rate of from 4 to inch per foot. The rafters or joists 
should not be more than 2 feet 3 inches apart, so as to give suffi- 
cient strength. As the rafters rest on the side walls, a compara- 
tively small quantity of timber is required. Boards of 1 inch or 
14 inch thick are fastened or nailed on the rafters, and should be 
dovetailed. ‘These are then covered with a layer of sand + or } 
inch thick, in order to produce an even surface. Strong brown 
paper, in continuous rolls, and as broad as possible, is then laid 
upon it, so that each length overlaps the other by about 4 inches. 
When the whole or a large part has thus been covered with pa- 
per, the mixture is put into a caldron, in the proportion of tar 100 
pounds to Portland cement 180 pounds. Care must be taken to 
heat the tar gently, and to mix the cement with it gradually, in 
order to prevent its }oiling over. This mixture of tar and ce- 
ment inust then be laid on as hot as possible on the paper witha 
tar-brush. The next layer of paper is then Jaid upon it, and 
smoothed with a light wooden roller. In this way the whole 
roof must be covered. In order to break the joints of the paper, 
begin the second layer with half the breadth, and proceed as _ be- 
fore. The third and fourth layers are laid in like manner, with 
alternate layers of cement and brown paper The last layer must 
be carefully covered with cement, and then strewn with sifted 
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ashes to the thickness of finch. Next to the gutter is a board 
covered with zinc, and projecting about 2 inches. It should be 
laid on after the second layer has been completed, so as to be co- 
vered by the third and fourth. If there are any chimneys pro. 
jecting through the roof, they should be surrounded with zinc 
immediately after the first layer has been finished. 

Roorine Zinc.—Permit perfect freedom to the sheets. Confine 
them nowhere, and separate lengths of guttering, and any other 
portions of a roof requiring to be made in long pieces, as much as 
possible, Eaves-gutters should be made in short lengths, bent in 
the direction of the way in which the sheet has been rolled and 
soldered, the solder being put between the sheets, and one sheet 
lapping over the other. Nor must they be screwed to the rafters, 
as this is a practice which occasions a constant failure in the 
joints of the iron eaves-gutters. Wherever a down-pipe comes, 
there should be a stopped end in the gutter; and the gutter 
should not be continued longer than possible in one place. Where 
it is laid behind a parapet, a separate piece of flashing will dis- 
connect it wholly from the sheeting on the roof. For guttering, 
the gauge used should be increased in proportion to length ; 
there should be a proper substance in all cases. Oak boarding 
will spoil the zine, and the fir boarding should be dry—the 
boards with an aperture of about 4 inch between each. If they 
are damp, as inuch oxidation will take place on the under side of 
the zinc as on top of it. From experiment, it appears that the 
oxidation proceeds for about four years, gradually diminishing 
after the first three months, when it hardens into a protecting 
coat of a dark gray color, preserving the metal beneath from fur- 
ther deterioration. A sheet of zinc exposed to the atmosphere for 
a series of years loses little or nothing of its weight or thick- 
ness, and its surface remains hard and polished as enamel. 


SHINGLES, To prevent decay of.—Put into a large tub 1 bar- 
rel of wood-ashes lye, 5 pounds white vitriol, 5 pounds alum, and 
as much salt as will dissolve in the mixture. Make the liquor 
quite warm, and put in as, many shingles at a time as it will co- 
ver. When one batch of shingles is well soaked, remove and 
put in another. Then lay the shingles in the usual manner. 
With the liquor that is left, mix enough lime to make white- 
wash, and color with lampblack, ochre, or Spanish brown. Ap- 
ply to the roof with a brush or old broom. ‘This wash may Le 
renewed from time to time, 


SHINGLES, Painting.—Lay low-priced shingles—say from $2.75 
to $4 per thousand—and paint them with a coat of tar and 
asphaltum—say one barrel coal-tar, costing $3; ten pounds of 
asphaltum at 3 cents, 30 cents; ten pounds ground slate, at 1 
cent, 10 cents ; two gallons dead oil at 25 cents, 50 cents, which 
should be added after the other has been wetted and thoroughly 
mixed, This mixture is as good as any thing that can be put on 
to shingles, as it will thoroughly keep the water out; and, if 
dry, they will not rot under the lap, nor will the nails rust. 

SLATES, ROOFING, Selection of—Dark purple and green slates 
are the best for roofing ; others are liable to fade unequally, and 
produce a disagreeable appearauce. 
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SLED-Bopy, To build a transverse.—Make the sills out of 
1-inch or 2-inch boards, with cross-pieces of the same thickness 
bolted between the sills, which are double. You can make these 
very light and limber. Now put on your side-bourds with a bolt 
down through the rave and sill, which will make it very 
stiff, and can be made very light, and with all the strength 
possible. 


SMOKE-Hovss#, Cheap and good.—For 50 hams, make dimen- 
sions 7x 8 feet. Dig all the ground out to below the frost line, 
and fill up to the surface with small stones, On this lay a brick 
floor with lime mortar. Walls of brick, 8 inches thick by 7 feet 
high, and a door on one side, 2 feet wide. Door of wood, lined 
within with sheet-iron. For the top, put on joists, 2x4, set up 
edgewise, and 84 inches from centre to centre, covered with brick 
and with a heavy coat of mortar. Build a small chimney over 
the centre, arching it over and covering it with a single roof in 
the usual way. An arch should be built on the outside, with a 
small iron door, similar to a stove-door, to shut it up. Make a 
hole in the arch through the wall of the house, and put an iron 
grate over it. ‘The arch is much more convenient to put the fire 
in, than to build the fire inside the house, and the chimney 
causes a good draught through the latter. Burn good corn-cobs 
or hickory wood. ‘This house should cost about $20. 


STABLES, Building.—Bricks, built in hollow walls, are better 
than any other material. Commence with a stone foundation— 
the bottom course of which is broader than the stone-work above 
it—laid in half cement mortar up tothe grade line, and then build 
the brick wall upon that, filling in all the space inclosed by the 
walls with concrete up to the line of the top of the water-table. 
Then pave with stones, firmly bedded to form a floor. On the 
outside, there should be a stone water-table, 8 or 10 inches high, 
projecting 1 or 2 inches outside of the main walls above, and 
having the upper surface of the projection beveled off to shed the 
water. Just above the water.table, it is well to have a course of 
slate built in the full thickness of the walls, which will prevent 
any dampness rising up into them from the ground by capillary 
attraction. Above the water-table, the walls should be built up 
with a smooth face, and with close, neatly struck joints inside as 
well as out, so as to present a clean, even surface, which should 
always be kept painted or washed with a lime or cement wash. 
Above the wall-plate, the space should be filled in to the under 
side of the root-boards. The ceilings over the main story should 
be lathed and plastered ; partly for the sake of the neat appear- 
ance, partly to keep away cobwebs which infest exposed beams, — 
and partly to prevent foul air rising from the room below, and 
tainting the hay-loft. The dvors and windows inside should.be 
trimmed with architraves, even if the latter be merely strips of 
the cheapest stuff. It may be desirable to fur out and lath and 
plaster the walls of a stable ; but if this is to be done, it is better 
to wainscot with wood up to the height of, say 5 feet, and to fill 
in the space between the walls and the wainscot, as high as prac- 
ticable, with broken glass and mortar, and then to lath and plas- 
ter from the wainscot up to the ceiling. A wooden staple, too, 
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may with advantage be treated in the same way, but the space 
behind the wainscot being wider, may be packed with bricks and 
mortar, and made solid in that way. 


TIMBER, Strength of.—The strongest side is that which in its 
natural position faced the north, 


TIMBER, To test the soundness of—Apply the ear to the mid- 
dle of one of the ends, while another person strikes upon the op- 
posite extremity. If the wood is sound and of good quality, the 
blow is very distinctly heard, however long the beam may be. If 
the wood is “disaggregated by decay or otherwise, the sound will 
be for the most part destroyed. 


TRouGH, To make a tight.—Joint up the plank, and then, with 
a wide punch, set down a groove about {5 in. deep the whole 
length ; then take off two or three shavings more, and put the 
trough together. When the wet gets into that joint the groove 
swells out again just the thickness it was at first, and of course 
two or three shavings thicker than the plank, and so closes all 
up tight. Wood can also be ornamented by punching down 
carefully in patterns, planing off a little, and then wetting ; the 
parts punched down showin relief above the planed surface, and 
make quite a puzzle. 


WATER-CLOSET, To put up a.—The engraving represents 
sectional views of the water-closet in the upper floor of a 
two-story house. A A is the level of the surface of the ground at 
the back court and of the kitchen floor. B is a 6-inch vitrified 
fire-clay siphon-trap, with an open iron grating, C, at its top, 
which grating may be hinged. Dis 4 inch soil-pipe from the 
water-closet ; it is here shown coming down inside the wall ; 
in other cases it may be carried down the outside. One advan- 
tage of such pipes being carried down the inside is that they are 
more likely to be protected from frost. F is a 4-inch or 2-inch 
lead pipe tor ventilating thecoil-pipe. In this case, it is carried 
through the wall ; in other cases it may be carried up through 
the roof. G is the water-closet trunk, made of iron, it being a 
pan water-closet which is here shown. H is a 32-inch lead pipe, 
carried through the wall, and put in to ventilate the trunk, or 
that space between the water in the pan, I, or basin, J, and the 
water in the siphon-trap, E. This 28-inch ventilating pipe, H, is 
a very important one, and its use ought to be the rule in place 
of the exception, as is at present the case. It works as follows : 
When the handle of the water-closet is lifted, then any foul air 
lying in the trunk, in place of coming out into the apartment, is 
sent outside witha rush through this pipe, H ; besides, being open 
to the air, it tends to prevent the accumulation of such foul air 
in the trunk. 

In order to keep the outer orifices of the pipes, F and H, al- 
ways open, it is a good plan to solder on one or two pieces of 
copper wire across them. J is the water-closet basin, and the two 
small circles shown, underneath K K, are the india-rubber pipes. 
A 3-inch zine ventilating pipe may be carried up through the 
roof to ventilate the space or inclosure in which the water- closet 
is situated. A gas-bracket placed right below it will help, when 
lighted, to cause an upward current. The empty space at N is 


THE FARM. 


BUILDING WATER-CLOSETS. 


supposed to be the water-closet window. O is the surface of the 
floor of the upper flat. No gas can accumulate in the soil-pipe, 
for the pressure of the atmosphere on the surface of the open 
grating, C, tends to send a current of fresh air through the soil- 
pipe and out at the ventilating pipe, F. 


WaTER-GATE, A good.—This is an excellent device for fencing 
purposes over small streams. A gate, sliding in upright ways at . 
the ends, like an old turnpike gate, has attached to the bottom 
board (a scantling is better, as not so likely to be broken in high 
water) crutches which rest upon empty barrels or casks. The up- 
rights at the ends of the gate are provided with friction-rollers, 
so that the gate slides up and down easily in the ways. ‘Two or 
three casks will generally support the weight of the gate, so that 
it descends nearly to the surface of, but does not enter, the water. 
A gate thus constructed will rise and fall with the stream, and 
is not liable to be washed away at high water. 

WHITEWASH, for outside work.—Take quicklime, 4 bushel ; 
slake, and add common salt, 1 pound; sulphate of zinc, 4 
pound ; sweet milk, 1 gallon. Dissolve salt and zinc before add- 
ing, and mix the whole to proper consistence with water. 
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WoopEN BurILpINGs, To frame.—Particular attention should 
be paid to binding the top of the walls well together. This is 
accomplished by framing the wall-plate all around the house, 
and spiking the ceiling joists down on the same; then herring- 
bone, bridging these joists in aS many rows as are necessary to 
make a thoroughly stiff brace for the whole. The roof (no mat- 
ter whether Gothic or Mansard) can not exercise any bad influ- 
ence in pushing out the walls, when this system is adopted. 


Woop, To season and prevent warping.—Strip off bark, and 
bury about one foot deep in the spring, leaving in the ground for 
six months, and you will find no difficulty, This was the only 
way by which the sapadillo or mountain mahogany in the Sierra 
Nevada couid be seasoned, it being one of the hardest and most 
brittle kinds of wood known. 


WINDMILL, To build a.—Windmills can be either horizontal 
or vertical, but the latter are almost exclusively employed. In 
the vertical windmill, the shaft is inclined to the horizon at an 
angle of from 5° to 15°, when the wheel is placed at the top of a 
tower; so that the wheel will clear the sides of the building, 
and allow space for the action of the wind. If the wheel is 
supported by a post, the shaft may be horizontal. The connec. 
tion of the shaft with the pump or other mechanism may be 
made either with gearing or by means of a crank and connecting 
rod. The shaft must be free to swing around in any direction, 
so that the wheel can always facethe wind. It is moved, in the 
case of small windmills, by the use of a weather-vane on the 
end of the shaft opposite to the wheel. With large windmills 
supported on towers, the top of the tower is generally arranged 
so that it can be rotated, and a small auxiliary wind-wheel, con- 
nected by gearing, moves it into the proper position as the direc- 
tion of the wind changes. The wheel of a windmill may be 
covered with cloth, or with slats of wood or metal, the cover in 
either case being technically known as the sail. 

Make the sail of a series of joined slats, that present a close 
surface to wind of the ordinary velocity, and open, thereby de- 
creasing the surface, as the velocity of the wind increases. The 
best velocity for a windmill is such that its periphery moves 
about 23 times as fast as the wind. Thus, if the wind is moving 
at the rate of 20 feet a second, the tips of the sails should move 
at the rate of 52 feet a second, so that, if the wheel were 12 feet 
in diameter, it should make about 83 revolutions a minute. Of 
course, if the velocity of the wind varies greatly, it will be 
impossible to keep the speed constant, so that windmills are not 
ordinarily well suited for work requiring steady motion ; although 
they answer very well for moving pumps, if an intermittent 
supply of power is not a serious obstacle. In some sections, 
however, the prevailing winds are quite steady, and in such 
cases windmills can be applied with advantage to grist-mills 
and other useful work. The force and velocity of the wind can 
only be determined by experiment, but the results of previous 
experimenters may be useful : 
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Velocity of wind. 


—_—— ~ ——- Perpendicular 
In feet per In miles force, in pounds Common cxpressions of 
second. per hour, per square foot. the force of the wind. 
10 6.82 0.338 Gentle pleasant wind. 
20 13.64 0.91 Brisk gale. 
30 20.56 ~ 2.04 Very brisk. 
40 Q7.270 3.92 High wind. 
50 34.09 6.25 Very high. 
60 40.91 » 9.25 Very high. 
70 47.73 12.75 A storm. 
80 54.55 16.34 A storm. 
90 61.36 20.74 f * 
100 68.18 25.28 A great storm, 
110 75.02 30.89 J 
120 81.84 36.75 A hurricane. 
130 88.65 43.26 A hurricane. 
140 95.47 50.32 A violent hurricane. 
150 102.29 57.56 A violent hurricane. 


In the accompanying figure is shown one of the four sails of a 
windmill, it having been found that four sails of proper propor- 
tion produce the best effect. The 
piece P B is called the whip of the 
sail; C D, EF, G H, etc., the bars 
of the cail. The bars are inclined 
to the plane of revolution at differ- 
ent angles, the angle made by any Baga 
part of the sail with this plane be- fii 
ing called the weather of the sail. iam 
Making the distances A O,N L, LI, B 
ctc., each equal to 74 of the diame- 
ter of the wheel, the best values for Hie 
the angle of weather are as follows: | 


For N O—18° For G H—16° 
For L M—19° For EK F—124° 
For J K—18° For C D—7° 


The sail stretched over these bars § 
will be a warped surface, some- 
what resembling the blade of a Hm 
screw-propeller. The part B DO, [ 
called the leading sail, is triangular, | 
and B D is +; of the diameter of the : 
wheel, B C being 74, and CN -& of B® 
the diameter. The main body of 
the sail, B C N O, is commonly rect- 
angular. A windmill of the best 
proportions, rnnning under the most 
favorable circumstances, utilizes 
about 3%%5 of the energy of the 
wind that acts on an area equal to a circle having the same 
diameter as the wheel. It would not be advisable to count 
on realizing more than half this power in general practice ; and 
on this assumption, we have the following empirical rule for 
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determining the diameter of a wheel to give a certain amount 
of power with an assumed velocity of the wind : 

Divide the required horse-power by the cube of the velocity 
of the wind in feet per second; take the square root of the 
quotient and multiply it by the number 2024.8. The product 
will be the required diameter in feet. Hxample: A windmill is 
to be erected in a locality where the general velocity of the wind 
is about 20 feet per second. It is to be attached to a pump, the 
work required of it being to raise 1000 gailons of water per 
hour through a height of 20 feet 1000 United States gallons of 
water weigh about 8320 pounds, and, taking into effect the re- 
sistance of the pump, the power required will be about 4 of a 
horse-power, or 0.167 horse-power. Dividing this by 8000, the 
cube of the velocity of the wind, extracting the square root, and 
multiplying by 2024.8, we obtain 94 ft. as the required diameter of 
the wheel. Referring to the figure, we find that, in this case, 
CN is 8 feet 104 inches, B D, 72 inches, and B GC, 11:3; inches. 
The velocity of the tips of the sales should be 52 feet per second, 
or the wheel should make about 108 revolutions a minute. 
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ButrEerR, Philadelphia.—The pans containing milk to the 
depth of 3 inches are set in flowing water, so as to be maintained 
at a temperature of about 58° Fahr. After standing 24 hours, the 
milk is skimmed, and the cream put in deep vessels of a capacity 
of about 12 gallons. It is kept at a temperature of 58° to 59° until 
it acquires a slightly acid taste, when it goes to the churn, The 
churn is a barrel revolving on a journal in each head, and is 
driven by horse-power. The churning occupies about an hour ; 
and after the buttermilk i3 drawn off, cold water is added and a 
few turns given to the churn. The wateris then drawa off. This 
is repeated unt.l the water as it)is drawn off is nearly free from 
milkiness. The butter is worked with butter-workers, a damp- 
ened cloth meanwhile being pressed upon it to absorb thie 
moisture and free it of buttermilk. The cloth is frequently 
dipped in cold water, and wrung dry during the process of 
wiping the butter, It is next salted at the rate of 1 ounce salt 
to 3 pound; butter, thoroughly and evenly incorp»rated by means 
of a butter-worker. It is then removed to a table, where it is 
weighed out and put into pound prints. After this, it goes into 
larve tin trays, and is set in the water to harden, remaining 
until next morning, when it is wrapped in damp cloths and 
placed upon shelves, one above another, in tin-lined cedar tubs, 
with ice in the compartments at the ends; and then it goes 
immediately to market. A Philadelphia butter dealer says that, 
for the best butter, the cows are fed on white clover and early 
mown meadow hay, cut fine and mixed in with corn meal and 
wheaten shorts. No roots are fed, except carrots. 


280 THE FARM. 


CHURNING MILK, Temperature for.—60° Fahr. 


CREAM-GAUGE.—In a can 20 in. deep and 8 in. in diameter, cut 
a slot a few inches long. In this slot, insert a strip of glass, in 
grooves, and cement with white lead. Graduate the tin next to 
the glass. Set the milk in the can, and allow the cream to rise. 
The percentage may be seen on the glass and noted by the 
scale. 


CREAM, White specks in—These are caused by too much acid 
in the cream. Cream should never stand in a room where the 
milk is set, but should’ be put into a cool place if you would. 
avoid specks. 

Cows, Care of.—Milk coming from iil-nourished, half-fed cows, 
having no surplus of food beyond minimum requirements of na- 
ture, is injurious, and may be a source of disease. Cows deprived 
of an abundance of good water, ventilation, and exercise, secrete 
impure and dangerous milk, which may be loaded with gases, 
animalcule and fever-germs. The milk from old, debilitated 
cows fed on grains or overstimulating food, is also imperfect and 
unhealthy to a variable degree. ‘The nervous condition of the 
cow at the time of milking determines the purity of the milk. 
If this is neglected, the milk is an active source of disease, and 
is positively dangerous and fatal. 


Cow-STABLES, Ventilation of.—Lay the floor of the stable upon 
a solid bed of earth and eravel, with a fall of 6 in. in 12 ft. from 
the stanchions, with the same ratio of descent, to a point for outlet 
of liquids. Makea platform raised 6 in. for the cows to stand or 
lie upon. The floor and platform plank should be bedded in 
water-lime mortar, so that there shall be no soaking down nor 
hiding-place for stale urine to deposit and generate venomous 
odors. 


MILK, Poisonous sour.—Sour milk, after protracted exposure 
to the sun. develops a poisonous quality, sufficient to cause dis- 
ease and death to pigs fed thereon. 


MILK, Setting.—Place the pans in cold water, which will pro- 
tect the milk from the acid until the cream has time to rise. 
For cream to rise readily on milk, set in cold water; the atmo- 
sphere in the room should be warmer than the water. There 
will as much cream rise on milk set in cold water in one hour 
as there will on milk not set in water in 24 hours. 


MILK, Tainted.—Never allow dead animals to decay about a 
pasture, or any where near a barn or other localities inhabited 
by the milch-cows, The carrion odor is sure to affect the milk. 


Mitx, Testing for cream.—A simple method of determining 
the quantity of cream in any sample of milk consists in agitating - 
the milk in a graduated glass tube with its bulk of ether for 4 
or 5 minutes. Add alcohol in volume equal to that of the milk, 
and shake for 5 minutes. Place the tube vertically and allow it 
to rest for a brief period, when the oily matter will r'se to the 
surface so that its amount may be read off on the scale and the 
percentage easily computed. . 

MILK, To insure good.—The following questions Mr, X. A. 
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Willard, a well-known dairy authority, recommends to be writ- 
ten out and posted about the dairy: “ Do your cows feed in 
swamps and on boggy lands? Have you good, sweet running 
water convenient for stock, and is it abundant and permanent in 
hot, dry weather? Have you shade-trees in your pasture, or 
do you think that cows make better milk while lying down to 
rest in discomfort in the hot sun? Do you use dogs and stones 
to hurry the cows from pasture at milking time, thus overheat- 
ing their blood and bruising their udders? Do you cleanse the 
udders of cows before milking by washing their teats with their 
own milk, and practice further economy by allowing their drip- 
pings to go into the milk-pail? Do you enjoin your milkers to 
wash their hands thoroughly before sitting down to milk ? When 
a cow makes a misstep while being milked, do you allow your 
milkers to kick her with heavy boots, or to pound her over the 
back and sides with a heavy stool? Is the air about your ‘ milk- 
barn’ or milk-house reeking with the foul emanations of the 
pig-sty, the manure-heap, or other pestiferous odors ?” 


MiILk, To prevent souring by thunder-storms.—A fire started 
in the dairy is an excellent preventive. This should be done 
even in the hottest weather. The object is to remove the damp, 
moist, heavy air, which is injurious to the milk. 


MILK, To remove taste of turnips in.—Give the cow no turnips 
for two or three hours before milking. It is better to feed only 
the centre of the turnip, cutting off the top and bottom. A 
tablespoonful of nitre dissolved in as much water as it will take 
to a gallon of milk, placed in the pail before milking, is said to 
remove the taste of the vegetable. 


FARM HINTS AND RECIPES. 


BrE Morus, To kill.—Bee moths can easily be killed in large 
numbers by setting a pan of grease, in which is a floating ignited 
wick, near the hives after dark. The moths will fly intothe light 

and fall into the grease. 


BonEs, Reducing.—Place them in a large kettle filled with 
ashes, and about one peck of lime toa barrel of bones. Cover 
with water and boil. In 24 hours all the bones, with the excep- 
tion, perhaps, of the hard shin-bones, will become so much soft- 
ened as to be easily pulverized by hand, They will not be in 
‘particles of bone, but in a pasty condition, and in an excellent 
form to mix with muck, loam, or ashes. By boiling the shin- 
bones 10 or 12 hours longer, they will also become soft. 


Bones, Value of, as a fertilizer.—i00 Ibs. of dry bone-dust 
add to the soil as much organic animal matter as 300 Ibs. of 
blood or flesh, and also at the same time } their weight of inorganic 
matter—lime, magnesia, common salt, soda, and phosphoric acid. 
Superphosphate of lime. commonly used by farmers, is simply 
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bones treated with } their weight sulphuric acid and an equal 
quantity of water. 

CaRBONIC AcripD GaAs, Removing from wells, cisterns, etc.—(1.) 
A bellows with a rubber hose reaching near the bottom will soon 
blow out the gas. (2.) Let down a large bucket, draw up and 
empty the gas asif it were water. (3.) Pourdown water; do this 
when a person falls to the bottom from inhaling the gas. (4.) 
Let down an umbrella spread, and pull up quickly several times 
in succession. 

CATERPILLARS, Exterminating.—Orchard or tent caterpillars 
leave their rings of eggs on the young twigs. If these are cut off 
with a clipping pole, it will prevent in every instance a large 
nest of caterpillars, and be much more easily done than after the 
latter have grown. 

CATERPILLARS, Remedy for.—A solution (1 part in 509) of sul- 
phide of potassium, sprinkled on the tree by means of a hand-sy- 
ringe, is extensively used in France. 


CELERY, Propagation of. —A deep trench should first be dug, 
at the bottom of which a layer of sticks of wood, say 6 in. thick, 
shoula be place? a drain-pipe being placed endwise upon one or 
both ends of the layer. The sticks should be then covered with 
about a foot of rich mou.d, wherein the plants should be set in a 
row, and about 5 in, apart. The plants should be well watered, 
the water being supplied through the drain-pipes, so that, pass- 
ing through the layer of sticks, which serves as a conduit, the wa- 
ter is supplied to the roots of the plants. In earthing up, care 
should be exercised to close the stenis of the plant well together 
with the hand, so that no mould can get between them. The 
earthing process should be performed sufficiently frequently to 
keep the mould nearly level with the leaves of the outside stems. 
If these directions are carefully observed, the plant may be grown 
at least 4 ft. in length, and this without impairing the flavor. 


CHARCOAL, Effect of, on flowers.—All red flowers are 
greatly benefited by covering the earth in their pots with about 
an inch of pulverized charcoal. The colors (both red and violet) 
are rendered extremely brilliant. Yellow flowers are not affected 
in any way by charcoal. 

CHICKENS, To fatten.—The best food for this purpose is Indian 
meal and milk. 

CuiIncH-Bues, To destroy.—Put old pieces of rag or carpet in 
the crotches of the trees attacked. When the worms spin, as they 
will, in the rags, throw the latter in scalding water. The bugs 
can thus be killed by wholesale. 

CIDER BARRELS, To clean.—Pour in lime-water, and then in- 
sert a trace-chain through the bung-hole, remembering to fasten 
a strong cord on the chain soas to pull it out again. Shake 
the barrel until all the mould inside is rubbed off. Rinse with wa- 
ter, and finally pour in a little whisky. 

CIDER Casks, To prepare.—Cider should never be put into new 
casks without previously scalding them with water containing 
salt,or with water in which apple-pomace has been boiled. Beer- 
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casks should never be used for cider, nor cider-casks for beer, 
Wine and brandy casks will keep cider well, if the tartar adher- 
ing-to their sides is first carefully scraped off and the casks be 
weil scalded. Burning a La: sulphur in a cask will effectually 
remove must. 


CIDER from apple-parings —The parings of a bushel of appies 
will yield 1 qt. of cider by the aid of the hand-press. 


CIDER-MAKING, Hints for.—!. No good cider can be made from 
unripe fruit. The nearer to perfect ripeness the apples, the bet- 
ter the cider. 2. No rotten apples, nor bitter leaves, nor stems, 
nor filth of any kind should be ground for cider. 3. Two presses 
are really necessary for each mill, so that the pomace can be ex- 
posed to the air in the one, while it is being pressed in the other, 
and thus-acquire a deeper color. 4. New oak barrels, or those in 
which whisky or alcohol has been kept, are the best. 5. If more 
color and richer body are desired, aquart or two of boiled cider 
to each barrel will impart them. 

CrpER, Purifying.—Cider may. be purified by isinglass, about 
1 oz. of the latter to the gallon. Dissolve in warm water, stir 
gently into the cider, let it settle, and draw off the liquor. 


CIDER, To preserve sweet for years.—Put it up in air-tight cans, 
after the manner of fruit. Rack it off the dregs, and can before 
fermentation sets in. 


CoAL-ASHES as a fertilizer.—Mix them with a small propor- 
tion of well-rotted horse-manure, sifting the ashes first, and you 
will have an excellent fertilizer. 


Corn-Coss, Utilization of.—Save the corn-cobs for kindlings, es- 
pecially if wood is not going to be plentiful next winter. To pre- 
pare them, melt together 69 parts resin and 40 parts tar. Dip in 
the cobs, and dry on sheet-metal heated to about the temperature 
of boiling water. 


Does, Bed for.—The best is newly made deal shavings. They 
will clean the dog as well as water, and will drive away fleas. 


Dust, Roap, Value of.—During a dry season, every country 
resident should secure several barrels of road-dust. Those who 
keep poultry may secure by its use a valuable fertilizer, nearly as 
strong as guano, with none of its disagreeable odor. Place an 
inch or two of road-dust in the bottom of a barrel; then, as the © 
poultry house is regularly cleaned, deposit a layer an inch thick 
of the cleanings, and so on, alternately layers of each till the bar- 
rel is full. The thinner each layer is, the more perfect will be 
the intermixture of the ingredients. If the soil of which the 
road-dust is made is clayey, the layers of each may be of equal 
thickness ; if sandy, the dust should be at least twice as thick as 
the layer of droppings. Old barrels of any kind may be used for 
this purpose, but if previously soaked with crude petroleum or 
coated with gas-tar, they will last many years. If the contents 
are pounded on a floor into fine powder before applying, the fer- 
tilizer may be sown from a drill. Road-dust is one of tlhe most 
perfect deodorizers of vaults—converting their contents also into 
rich manure. Place a barrel or box of it in the closet, with a 
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small dipper, and throw down a pint into the vault each time it 
is occupied, and there will be no offensive odor whatever. This 
is simpler, cheaper, and better than a water-closet, and never 
freezes or gets out of order. Mixing the road-dust with equai 
bulk of coal-ashes is an improvement, making the fertilizer more 
friable. 

FERTILIZER, A cheap.—This consists of sulphate of ammonia, 
60 lbs. ; nitrate of soda, 40 lbs. ; ground bone, 250 lbs. ; plaster, 
250 lbs. ; salt, 4 bushel; wood ashes, 3 bushels; stable manure, 
20 bushels. Apply the above amount to sixacres. Labor in pre. 
paring included, it costs about $15. It is said to give as good 
results as most of the commercial fertilizers costing $50 per ton. 


FisH-NEtT, To preserve from decay.—Steep in melted paraffine. 


Fow Ls, Fattening.—It is said that charcoal will fatten fowls, 
and at the same time give the meat improved tenderness and 
flavor. Pulverize and mix with the food. A turkey requires 
about a gill a day. 

Fruit, To preserve.—Fruit is kept in Russia by being packed 
in creosotized lime. The lime is slaked in water in which a little 
creosote has been dissolved, and is allowed to fall to powder. 
The latter is spread over the bottom of a deal box, to avout one 
inch in thickness. A sheet of paper is laid above, and then the 
fruit. Over the fruit is another sheet of paper, then more lime, 
and so on, until the box is full, when a little finely powdered 
charcoal is packed in the corners, and the lid tightly closed. 
Fruit thus inclosed will, it is said, remain good for a year. 


FALLEN LEAVES, To utilize.—These should be carefully gath- 
ered, as they are excellent to mix with hot-bed material. They 
do not heat so rapidly as stable-manure, and in this have an ad- 
vantage, as tempering the violence makes manure last longer 
and maintain a more regular heat. They are excellent material 
to put round cold frames to protect half-hardy plants. A board 
is put up to the height of the frame boards, and about a foot or 
more from them, and the leaves filled in between. If the plants 
are somewhat tender, the bottom of the frames may be filled in a 
few feet with the leaves. Fallen leaves, after having been two 
or three years decayiny, make admirable stuff for potting plants 
and for flowers in general. 


GRAFTS, Cutting and storing.—There is no better time to cut 
grafts, than at the commencement of winter. In cutting and 
packing them away, let them be labeled. For this purpose they 
should be tied up in bunches, not over 2 or 3 inches in diameter, 
with 3 bands around each bunch—at the ends and middle. The 
names may be written on a strip of pine-board or lath, 4 in. 
wide, jy in. thick, and nearly as long as the scions. This, if 
tied up with the bunch, will keep the same secure. For conveni- 
ence in quickly determining the name, there should be another 
strip of lath, sharp at one end, and with the name distinctly 
written on the other, thrnst into the bundle with the name pro- 
jecting from it. If these bunches or bundles are now placed on 
end in a box, with plenty of damp moss between them and over 
the top, they will keep in a cellar in good condition, and any sort 
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may be selected, and withdrawn without disturbing the rest, by 
reading the projecting label. It is needful, however, to keep an 
occasional eye to them, to see that the proper degree of moisture 
is maintained—which should be just enough to keep them from 
shriveling, and no more. 


GRAPES, To ripen.—In the Rhine district, grape-vines are kept 
low and as near the soil as possible, so that the heat of the sun 
may be reflected back upon them from the ground; and the 
ripening is thus carried on through the night by the heat radiated 
from the earth. 

GRASSHOPPERS, To utilize.—The grasshoppers, desiccated and 
ground, are useful as a fertilizer ; but in this prepared condition, 
they form an excellent food for all insect-feeding birds. There is 
no better food for all young domestic fowls. Containing silicic 
acid in a soluble state, they seem specially adapted for young 
birds, promoting the growth of feathers. 


- GRASSING A SLopE.—A steep slope may be grassed over with- 
out sodding by first smoothing the surface and then mixing a 
tough paste or mortar of clay, loam, and horse-manure, with suffi- 
cient water. The grass seed, which should be a mixture of Ken- 
tucky blue grass and white clover, should be thickly but evenly 
scattered upon the moist surface of this plaster as it is spread 
upon the bank. The plaster should be at least one or two inches 
thick, and a thin layer should be laid over the seed. The surface 
should be kept moist, and a light dressing oi some active ferti- 
lizer would help the growth. In.a few weeks the growing grass 
should be cut, and should be kept short at all times until a thick 
sod is formed. ~ 

GuANO, Handling.—Many cases of poisoning have occurred by 
contact of guano with wounds. It should be handled with gloved 
hands. 

GuANO, Home-made.—Make a compound of 1 bushel ashes, 2 
bushes fowl-manure, 14 bushels plaster, and 4 bushels muck. 
Spread the muck on the barn-floor and dump the fowl-manure on 
top of it. Pulverize the latter with the spade, and mix in the 
other ingredients. Moisten the heap with water, or, better, with 
urine, before planting. Deposit about a handful in each hill of 
corn, potatoes, or beans, mixing it with the soil before putting in 
the seed. 

Harness, Cleaning.—Unbuckle all the parts and wash clean 
with soft water, soap, and abrush. A little turpentine or benzine 
will take off any gummy substance which the soap fails to re- 
move. Then warm the leather, and, as soon as dry on the sur- 
face, apply the oil with a paint-brush or a swab. Neat’s-foot oil 
is the best. Hang up the harness in a warm place to dry, but do 
not let it burn. 

HaRNEss, Oiling.—Give one 2% two coats of lampblack and 
castor-oil warmed sufficiently to make it penetrate the stock 
readily. Then sponge the harness with 2 qts. warm soap-suds ; 
when dry, rub over a mixture of oil and tallow, equal parts, with 
enough Prussian blue to give color, When well rubbed in, this 
compound leaves a smooth, clean surface. 
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Harness, Working team.—Do not use martingales on working 
teams. See that the hames are buckled tight enough at the top 
to bring the draft-iron near the centre of the collar. If too low, 
it not only interferes with the action of the shoulder, but gives 
the collar an uneven bearing. 

Hay, Spontaneous combustion of.—Hay, when piled damp and 
in tov large masses, ferments and turns dark. In decomposing, 
sufficient heat is developed to be insupportable when the hand is 
thrust into the mass, and vapors begin to be emitted. When the 
water is almost entirely evaporated, the decomposition continues, 
and the hay becomes carbonized little by little ; and then the 
charred portion, like peat—peat-cinders mixed with charcoal, sul- 
phurous pyrites and lignite, etc—becomes a kind of pyrophorus, 
by virtue of its great porosity and of the large quantity of mat- 
ter exposed to high oxidation. Under the influence of air in 
large amount, this charcoal becomes concentrated on the surface 
to such a degree that the mass reaches a temperature which re- 
sults in its bursting into flames. The preventives for this danger 
are care that the hay in the lofts is kept perfectly dry, that it is 
well stacked, and that it is stored in smal] heaps rather than in 
large masses. 

Hay, To estimate the weight of —Allow 1 cwt. of hay to the 
cubic yard. 

Horsk, Power of.—The greatest amount an average horse can 
pull in a horizontal line will raise a weight of 900 lbs.; but he 
can only do this momentari'y ; in continued exertion, probably 
half this amount is the limit. 

Horses, Bedding for.—Sawdust serves this purpose weil. 


Horses, Buyine, Hints for.—Examine the eyes in the stable, 
then in the light ; if they are in any degree defective, reject. Exa- 
mine the teeth to determine theage. Examine the poll or crown of 
the head, and the withers, or top of the shoulders, as the former 
is the seat of poll evil, and the latter that of fistula. Examine 
the front feet; and if the frog has fallen, or settled down be. 
tween the heels of the shoes, and the heels are contracted, reject 
him, as he, if not already lame, is liable to become so at any 
moment. Next observe the knees and ankles of the horse you 
desire to purchase, and, if cocked, you may be sure that it is the 
result of the displacement of the internal organs of the foot, a 
consequence of neglect of the form of the foot, and injudicious 
shoeing. Exa nine for interfering, from the ankle to the knees, 
and if it proves that he cutsthe knee, or the lex between the knee 
and the ankle, or the latter badly, reject. ‘‘Speedy cuts” of the 
knee and leg are most serious in their effects. Many trotting 
horses, which would be of great value were it not for this single 
defect, are by it rendered valueless. Carefully examine the hoofs 
for cracks, as jockeys have acquired great skill in concealing 
eracks in the hoofs. If cracks are observable in any degree, re- 
ject. Also both look and feel for ringbones, which are callosities 
on the bones of the pastern near the foot ; if apparent, reject. 
Examine the hind feet for the same defects of the foot and 
ankle that we have named in connection with the front feet. 

hen proceed to the hock, which is the seat of curb, and both 
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bone and blood spavins. The formeris & bony enlargement of 
the posterior and lower portion of the hock-joint ; the second a 
bony excrescence on the lower, inner, and rather anterior portion 
of the hock ; and the last is a soft enlargement of the synovial 
membrane on the inner and upper portion of the hock. They are 
either of them sufficient reason for rejecting. See that the horse 
stands with the front feet well under him, and observe both the 
heels of the feet and shoes to see if he “ forges” or overreaches ; 
and in case he does, andthe toes of the front feet are low, the 
heels high, and the heels of the front shoes a good thickness, 
and the toes of the hind feet are of no proper length, reject him ; 
for if he still overreaches with his feet in the condition described, 
he is incurable. If he props out both front feet, or points them 
alternately, reject. In testing the driving qualities, take the reins 
while on the ground, invite the owner to get in the vehicle first, 
then drive yourself. Avoid the display or the use of the whip ; 
and if he has not sufficient spirit to exhibit his best speed without 
it, reject. Should he drive satisfactorily without, it will then 
be proper to test his amiability and the extent of his training in 
the use of the whip. ‘Thoroughly test his walking qualities first, 
as that gait is more important in the horse of all work than great 
trotting speed. The value of a horse, safe for all purposes with- 
out blinds, is greatly enhanced thereby. Purchase of the breeder 
of the horse if practicable ; the reasons are obvious. 


Horses, Common-sense treatment for.—(1) All horses must 
not be fed in the same proportions, without due regard to their 
ages, constitutions, and work. (2) Never use bad hay because it is 
cheap ; there is no nourishment in it. (8) Damaged corn brings 
on inflammation of the bowels and skin diseases. (4) Chaffis 
better for old horses than hay, because they can chew and digest 
it better. (5) Mix chaff with corn or beans. (6) There is not 
sufficient nutritive body in either hay or grass alone to support a 
horse under hard work ; in such case the food should chiefly be 
oats. (7) For a saddle or a coach horse, half a peck of cound 
oats and 18 lbs. of good hay is sufficient ; if the hay is not good, 
add a quarter of a peck more oats. (8) Rack feeding is wasteful ; 
feed w.th chopped hay from a manger. (9) Sprinkle the hay 
with water that has salt dissolved in it, because it is pleasing to 
the animal’s taste and more easily digested. A teaspoonful of 
salt in a bucket of water is sufficient. (10) Oats should be 
bruised for an old horse, but not for a young one. (11) Cut grass 
should always be given in’spring to horses that can not be turned 
out into the fields ; it is very cool and refreshing. (12) Water 
horses from a pond or stream, rather than from a spring or well, 
because the water from the latter is generally hard and cold, while 
the former is soft and comparatively warm. ‘The horse prefers 
soft muddy water to hard water, though never so clear, (13) A 
horse should have at least a pailful of water morning and even- 
ing, or (still better) four half pailfnls at four several times in 
the day, because this assuages his thirst without bloating him. 
He should not be made to work directly after a full draft of 
water. (14) Do not allow a horse to have warm water to drink, 
since, if he has to drink cold water after becoming accustomed to 
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warm, it will give him colic. (15) Do not work a horse when 
he refuses food after drinking ; he is thoroughly fagged out. 

Horsss, Dead, To utilize. —Drag the body to some out-of-the- 
way part of the farm and sprinkle quicklime over it. Then cover 
with about twenty-five wagon-loads of muck or sods. In a year 
an excellent manure-heap will be at your disposal. Smaller ani- 
mals may be similarly utilized. 


Horses, Scratches on —These may be cured by washing the 
legs in warm, strong soap-suds, and then in beef brine. 


Horses, To keep flies from.—Make an infusion of 3 hand- 
fuls of walnut leaves in 8 qts. of cold water. Let this stand 
over night and boil for a quarter of an hour in the morning. 
When cold. rub it over the ears, neck, and other irritable parts 
of the animal, with a moist sponge. 


Horses, Wounds on.—If suppuration is inevitable, use car- 
bolic acid combined with glycerine or linseed-oil in the propor- 
tion of 1 to 20. It may be applied night and morning with a 
feather. The wound must be kept clean, and, in the case of 
backs and shoulders, all pressure removed by small pads of 
curled horse-hair, sewed on the harness above and below the sore. 


Ick, Compressed.—Thin ice from ponds, or small pieces left 
after cutting blocks from larger bodies of water, may be stored 
in a profitable manner, and at the same time its preservation in- 
sured, by compressing it into solid blocks by means of any simple 
press. In localities where ice is not attainable, snow might 
easily be treated in the same way. 


Ick, To keep.—Select a shady spot, on the north side, if possible, 
of a clump of trees. Throw up a circular mound, some 12 in. in 
height and at least 15 ft. in diameter, flattening the summit care- 
fully, and leaving a trench around the eminence, 2 ft. in width 
and 18 in. in depth. In gathering the ice, there is no necessity of 
cutting into uniform shape or of seeking large pieces. Fill up 
the carts with any kind of fragments, transport them to the 
mound, and dump them on a platform made of a few planks. 
Ram the surface of the mound hard and firm, cover with sawdust, 
and then place the first layer of ice, which should previously be 
cracked into.small pieces, for which purpose the men should be. 
provided with wooden mallets. As each layer is put on the stack, 
the ice should be thoroughly pounded, both aboveand at the sides, 
so as to form a huge block of ice, the shape of which will be 
slightly conical. 

When the stack is completed, it will require two coverings of 
straw, one lying upon the ice and the other supported on a wooden 
framework about 18 in. outside the first covering. 

The layer of straw next the ice must be well beaten and flat- 
tened down upon it, and when this is done, be 12 in. in thickness. 
The framework, upon which asimilar thickness of straw is placed, 
may be formed by inserting stout larch or other poles of a suitable 
length round the base in a slanting direction, so that they can be 
readily brought together at the top, and securely fastened with 
stout cord. From six to eight of these will, when joined together 
by means of strips of wcod fixed about 12 in. apart, afford ample 
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support for the second covering of the straw. This must be put 
on nicely, so as to prevent the possibility of the rain’s penetrating 
to the inner covering. By this arrangement there will be a body 
of air, which is one of the most effectual non-conductors known, 
between the two coverings of straw. ‘To effect a change of the 
inclosed air, when rendered needful by its becoming charged with 
the moisture arising from the melted ice, a piece of iron or earth- 
enware piping a few inches in diameter should be fixed near the 
apex, one end being just above the straw, and the other end 
reaching into the inclosed space. The pipe can be readily opened 
or stopped up, as may appear necessary, but asa rule it will suf- 
fice to open the pipe once a week, and allow it to remain open 
for about two hours. This should be done early in the morning, 
as the air is then much cooler than during the day or in the even- 
ing. 

In removing ice from the stack, the early morning should be 

_taken advantage of, because of the waste which must naturally 
ensue from a rush of warm air at midday. That removed can be 
placed in a cellar, or even an outhouse, and be enveloped in saw- 
dust until required. The ice must be taken from the top; and 
when the first supply is obtained, a good quantity of dry sawdust 
should be placed over the crown. 

INSECT-CATCHING DEVICE, A simple.—Cover the inside of an 
old tub with liquid tar, and at twilight put a lighted lantern with- 
in, leaving the whole out over night. The bugs, attracted by 
the light, try to reach the lantern, and are caught and held fast by 
the tar. 

INSECTS ON PLANTS, To discover.—If the leaves of the plant 
seem reddish or yellow, or if they curl up, a close inspection will 
generally disclose that the plants are infested by a very small 
green insect, or else with red spider, either of which must be de- 
stroyed. For this purpose, scald some common tobacco with wa- 
ter until the latter is colored yellow, and when cold, sprinkle the 
leaves of the plants with it. It isa good plan to pass the stems 
and leaves of the plants between the fingers, and to then shake 
the plant and well water the bed immediately afterward ; the lat: 
ter operation destroys a large proportion of the insects shaken 
from the plant. 

InsEcTs, To protect cattle from.—Rub a very weak solution of 
carbolic acid through the hair. 


MANURE, Salt as—Salt should never be applied other than ina 
pulverous state, and never employed on impervious, cold, and hu- 
mid soils. The best manner to use it is to combine it with 
other manures, a dose of 2 cwt. to the acre being sufficient. 
When selected to destroy insects, it should be applied’ before 
sunrise. In the case of cereals, salt strengthens the stems, and 
causes the ears to fill better, and favors the dissolution and 
assimilation of the phosphates and silicates. It acts vigorously 
on potatoes, and can be detected in their ashes to the extent of 
one half or one per cent. Asparagus is a veritable glutton in the 
presence of salt. A dose of 3 cwt. per acre acts without fail on 
beet, injuring its value for sugar purposes, but enhancing it for 
the feeding of cattle. Colza has as marked a predilection for salt 
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as asparagus ; and in Holland, where the culture of peas is so ex- 
tensive, salt is something like a necessity. Mixed with hay in 
the proportion of 4 ozs. to 1 cwt., the fodder is more appetizing ; 
but the best way to feed it to animals-is to allow them to enjoy it 
in the form of rock salt. 


MANURE, Soot.—Save the soot that falls from the chimneys, 
when the latter arecleaned. Twelve quarts of soot to a hogshead 
of water makes a good liquid manure, to be applied to the roots 
of plants. 


MANvURE.—The bodi:s of king crabs, often found along the sea- 
shore, when decayed and mixed with sawdust, straw, muck, or 
similar material, make an excellent manure. Land so poor that 
no wheat could be grown on it, has been so enriched by the appli- 
cation of this compost, that from 25 to 30 bushels to the acre 
have been raised. 


Moss ON TREES, To destroy.— Use a whitewash of quicklime and 
wood-ashes. 


Mowine Macnines, Draft of —The power required to drive a 
mowing machine at work may be resolved into direct draft and 
side draft. A good mowing machine should be so balanced be- 
tween the driving wheels and the cutter bar, by placing the line 
of draft nearer or further from the heel of the bar, that ordinarily 
there will be little or no side draft. If so placed, the end of the 
tongue will sometimes, when at work, be drawn toward the stand- 
ing grass, and sometimes thrown away from it by the side draft. 
Practically, side draft is of small account ina good machine. ‘The 
direct dra t depends upon three causes, and may be resolved into 
three parts: 1, The dra‘t of the machine itself, on its own wheels, 
on the ground ; 2, The power required to give motion to the gear- 
ing and the kuife ; 3, The resistance offered by the grass or other 
substance cut. ‘The power required to draw the machine on its own 
wheels depends upon the size of the wheels, the perfection of the 
axles, and the smoothness of the ground, and, other things being 
equal, upon the weight of the machine ; and in amachine weigh- 
ing 600 Ibs.. should not, on a smooth firm turf and level field, be 
more than 75 to 100 Ibs. Adding to the weight of the machine 
would add to the draft just in proportion, whether that added 
weight be in the machine or in a driver on it. Suppose the ma- 
chine to weigh 600 lbs. and the draft to be 80 Ibs., put a driver of 150 
Ibs. on the scat, and you have increased the draft 25 per cent, or 
to 100 Ibs., while the power required to drive the knife and to 
cut the erzss remains unchanged, and you have only increased 
the dra‘t 20 lbs. The power to drive the knife and gearing de- 
pends upon the perfection of the gearing and the weight and 
velocity of the knife. A machine that in proper order may not 
require more than 10 or 20 lbs. of power, may require ten or 
twenty times that amount from deficiency of oil, collection of dirt 
in the gearing, gum on the knife, or loosening of the connections 
of the pitman by wearing or otherwise. The resistance of the 
grass to be cut will vary with every change of condition, kind, and 
thickness of grass, and every variation in the condition of the 
knife and rapidity of stroke. The greater the velocity of a cut- 
fing edge, after the velocity is once obtained, the less power is 
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required to doa given amount of work. The direct draft of a 
good machine, working under the most favorable circumstances, 
has been determined by experiment to be less than 300 lbs. ; but 
those favorable conditions are not always to be obtained, so that 
the draft must many times be much heavier. The power of a 
machine to cut, other things being equal, depends upon the hold 
the wheels have upon the ground; when the second and third 
causés combined are sufficient to overcome the hold the wheels 
have, the latter slide, the knife stops, the machine is clogged. 
_ ‘Lhe heavier the machine, the less likely this is to occur ; putting 
a heavy driver on the seat will sometimes carry a machine through 
when with a lighter one it would clog. When the knife reaches 
the end of the stroke, its momentum is considerable, and it re- 
quires nearly as much power to stop it as it did to start it to make 
the stroke ; it would require quite as much if it were not for the 
loss of some power by the friction of the knife inthe guards. Now 
if the joints of the pitman and connections are all perfect, this 
stopping occurs when the crank passes the centre of the shaft 
driving it, and the remainder of the momentum of the knife is 
expended upon the crank in the direction of its length and at 
right angles to the driving power, so that none of that is used up 
in stopping the knife. But if these joints of the pitman are loose, 
so that there is a little play, and the crank can pass the centre be- 
fore the knife reaches the end of the stroke, this momentum will 
be expended in opposition to the driving power, and will of course 
increase the power necessary to work the machine by so much as 
is necessary to overcome the momentum of the knife; again, the 
crank beginning to act upon the knife after it has passed the cen- 
tre to make the return stroke, the knife must start with a greater 
velocity, causing another loss. Now, put the same machine into 
the grass, and the grass operates to stop the knife as soon as the 
crank allows it to stop, thus siving the momentum that was ex- 
pended upon the crank in opposition to the driving power, and 
also shortening the stroke and saving puwer that way. Suppos- 
ing, to illustrate, that there is a play of $ inch in the joints, then 
the knife running out of the grass will be thrown to the extreme 
length each way, and will add 1 inch to the length of the stroke, 
increasing the power necessary to make it. If it requires a cer- 
tain number of pounds power to make a stroke of 3 inches in 
length, it will require 334 per cent more power to make a stroke 
of 4 inches in length in the same time. Whenever these amounts 
of power lost in this way equal the power required to cut the 
grass, then the machine will draw just as heavily out of the grass 
as init. From these premises many deductions may be made as 
to the care and practical use of mowing machines. 


Nest Eaes, To make.—Take an ordinary hen’s. egg, break a 
small hole in the small end, about 2 of an inch in diameter, ex- 
tract the contents, and, after it is thoroughly clear inside, fill it 
with powdered slaked lime, tamping it in order to make it con- 
tain as much as possible. After it is full, seal it up with plaster 
o* Paris, and you have a nest egg which can not be distinguished 
by the hen from the other eggs, and one which will not crack 
(like other eggs) by being frozen. 
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ONtons, To transplant.—Plant them tightly in the soil, with 
the leaves pointing to the north. When thus placed, after the 
vegetables take root, the sun will draw the stalks vertical. 


OXEN, Food consumed by.—An ox will consume 2 per cent of 
his weight of hay per day to maintain his condition. If put to 
moderate labor, an increase of this quantity to 3 per cent will en- 
able him to perform his work and still maintain his flesh. If he 
is to be fatted, he requires about 44 per cent of his weight daily 
in nutritious food. 

PAINTING Boats.—Boats should be painted with raw oil. 
Boiled oil used in the paint is very apt to blister and peel from 
the wood. 


PARIS GREEN, To use.—In using Paris green to exterminate 
the potato bugs, the poison should be mixed with the cheapest 
grade of flour, 1 lb. green to 10 lbs. flour A good way of 
applying it to the plants is to take an ol. 2 quart tin fruit-can, 
melt off the top, and put in a wooden head in which insert a 
broom-handle. Bore a hole in the head, also, to pour the powder 
in, and then punch the bottom full of holes about the size of No. 
6 shot. Walk alongside the rows, when the vines are wet with 
dew or rain, and make one’shoot at each hill. 


PASTURES, Seeding.—Select varieties of seeds that spring up 
in succession, so that a good fresh bite may be had from spring to 
fall. 


PEAR CULTURE.—Pears have a tendency to crack when the 
trees stand in soil which is deficient in lime and potash. Com- 
mon wood-ashes contain these salts nearly in the proportions that 
pear-trees on such soil require—40 per cent of potash and 30 per 
cent of lime. By applying wood-ashes at the rate of four hun- 
dred bushels to the acre, after the fruit had formed and cracked, 
the disease was totally eradicated by the next season. 


Prat, Estimating quantity of.—Peat, as ordinarily in the bed, 
will weigh from 2100 to 2400 Ibs. per cubic yard ; and if drained 
in the bed, 1840 to 1490 lbs.; and air-dried, 320 to 880 lbs., when it 
will be found to be reduced to about + or } its original bulk, 


PEAT, Facts concerning.—When saturated with salt water, peat 
is generally unfit for heating purposes. The fine, clay-like pow- 
der found underlying p:at-beds, of a yellowish white color, is 
composed of shields of infusorial animalcule, and forms a supe- 
rior powder for polishing metals. In working a bed of peat, the 
first step will be to ascertain if drainage is. necessary ; and, se- 
condly, how it can be effected and at the least cost. If the bed 
can not be economically drained, resort must be had to mechani- 
cal excavation. It is best not to drain a bed below the level to 
which you can effectually work out in a season, unless you can 
close the outlet drain to allow it to fill again with water for the 
winter, for the reason that drained peat that has been frozen is 
apt to disintegrate after thawing, and become impoverished fora 
solid homogeneous fuel. Peat that has been well manipulated 
and dried for fuel rarely holds more than 10 per cent of moisture, 
and it will not afterwards become saturated with water, even by 
immersion for an entire winter, A cubic yard of closely-packed 
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peat fuel will weigh from 1620 to 2180 lbs., and the heating value 
of 1 lb. of such peat is equal to even 14 lbs. wood ; one cord of 
good wood will weigh almost 4200 lbs., and 1 cord of peat fuel 
will weigh about 3750 lbs., showing a gain in space as well as in 
greater heating power. 


PLANTS, CREEPING, Pegging down.—To propagate lobelias and 
verbenas, the first bloom should be picked off, and the branches, 
as they extend, should be pegged down closely to the surface of 
the mould. The branches will then take root as they lengthen, 
and by thus drawing a large amount of sustenance from the soil, 
they will bloom very freely and cover a large space. A verbena 
may thus be made to cover a square yard, and a lobelia a square 
foot of ground. 


PLANTS, Iron and ashes for.—White flowers, or roses, that have 
petals nearly white, will be greatly improved in brilliancy by 
providing iron sand and unleached ashes for the roots of growing 

-plants. Ferruginous material may be applied to the coil where 
flowers are growing, or where they are to grow, by procuring a 
supply of oxide of iron, in the form of the dark-colored scales 
that fall from the heated bars of iron when the metal is hammer- 
ed by the blacksmiths. Iron turnings and iron filings, which 
may be obtained for a trifle at most machine-shops, should be 
worked into the soil near flowers, and ina few years it will be 
perceived that all the minute fragments will have been dissolv- 
ed, thus furnishing the choicest material for painting the gayest 
colors of the flower-garden. If wood-ashes can be obtained readi- 
ly, let a dressing be spread over the surface of the ground, about 
half an inch deep, and be raked in. 

A dressing of quicklime will be found excellent for flowers of 
every description. Itis also of eminent importance to improve 
the fertility of the soil where flowers are growing, in order to 
have mature, plump, ripe seed. Let the foregoing materials be 
spread around the flowers, and raked in at any convenient period 
of the year. 


PLANTS, Potting —The mould for potting should be light and 
loamy, the fertilizing material used being well decayed. If the 
soil is rich of itself, it is better to be either very sparing with the 
fertilizer or to dispense with it altogether. In the bottom of the 
pot place several small broken pieces of crockery or similar ma- 
terial to assist the drainage ; and in setting the plant, be careful 
to keep it well down in the pot, and to press the mould moderately 
around the roots. The surface of the mould should be about half 
an inch below the level of the top of the flower-pet. Slips should 
be planted close to the sides of the pot, and in small pots. When 
a plant becomes pot-bound, that is, when the roots have ‘become 
matted around the sides and bottom of the pot, the plant, so soon 
as it has ceased blooming, should be re-potted in a larger pot. It 
is not necessary to remove any of the mould from the roots, but 
simply to fill in the space in the larger pot with new and rich 
mould. 

PrLANT-PROTECTOR, A newspaper.—A convenient number of 
newspapers may be pasted together, and the edges folded over 
strings, thus making a screen which, suspended over the newspa- _ 
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pers spread loosely over the plants, would give the young shoots 
an excellent protection in the severest cold weather, and from 
the sun’s rays in summer. 


PLANTS, Selecting.—Choose those whose leaves are of a deep 
green, and in all cases those which are short and bushy, and 
have no bloom upon them. If, however, they are in bloom, cut 
off the flowers before planting, which will only delay the bloom- 
ing a few days, and will greatly strengthen the plant. If the 
plants have been reared in a greenhouse or under frames, keep 
them a few days before setting them in beds, placing them out of 
doors in the daytime, and taking them in at night, in order to 
make them hardy and prevent them suffering from the cool night 
air. If the plants are placed in a cold-frame, either before or 
after being planted in the beds, be careful to lift the frame during 
a great part of the daytime, otherwise the moisture which gathers 
on the inside of the glass will fall upon the plants and infallibly 
kill them by what is called dampness. 


PLANTS, Treating unhealthy.—Mr. Peter Henderson, the cele- 
brated horticulturist, says : Whenever plants begin to drop their 
leaves, it is certain that their health has been injured either by 
over-potting, over-watering, over-heating, by too much cold, or 
by applying such stimulants as guano, or by some other means 
having destroyed the fine rootlets by which the plant feeds, and 
induced disease that may lead to death. If the roots of the plant 
have been injured from any of the above-named causes, let the 
soil in which it is potted become nearly dry ; then remove the 
plant from the pot, take the ball of soil in which the roots have 
been envel »ped, and crush it between the hands just enough to 
allow all the sour outer crust of the ball of earth to be shaken off ; 
then re-pot in rather dry soil (composed of any fresh soil mixed 
with equal bulk of leaf-mould or street-sweepings),. using a new 
flower-pot, or having thoroughly washed the old one, so that the 
moisture can freely evaporate through the pores. Be careful not 

. to over-feed the sick plant. Let the pot be only large enough to 
admit of not more than an inch of soil between the pot and ball of 
roots. After re-potting, give it water enough to settle the soil, 
and do not apply any more until the plant has begun to grow, 
unless, indeed, the atmosphere is so dry that the moisture has 
entirely evaporated from the soil; then, of course, water must 
be given, or the patient may die from the opposite cause—starva- 
tion. The danger to be avoided is in all probability that which 
brought on the sickness, namely, saturation of the soil by too 
much water. 


POTATOES, Hoeing.—Bvy drawing up the earth over the pota- 
to in sloping ridges, the plant is deprived of its due supply of 
moisture by rains, for when they fall the water is cast into the 
ditches. Further, in regard to the idea that, by thus earthing 
up, the number of tubers is increased, the effect is quite the re- 
verse ; for experience proves that a potato, placed an inch only 
under the surface of the earth, will pee more tubers than ¢ one 
planted at the depth of a foot. 


Potato Sprouts, Poisonous.—The sprouts of the potato con- 
tain an alkaloid, termed by chemists solanine, which is very poi 
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sonous if taken into the system. It does not exist in the tubers 
unless they are exposed to light and air, which sometimes occurs 
from the accidental removal of the earth in cultivation. 


POTATOES, Storing.—A plan, tested successfully for eight 
years, is to sprinkle the floor with fine unslaked lime, over which 
a layer of potatoes 4 or 5 inches in depth is. spread. Then sprin- 
kle again with lime, and add another layer of potatoes the same 
depth as before, and thus continue till the whole are disposed of. 
The lime used is about one fortieth part by measure of the pota- 
toes. 

Potatoes thus treated have never become infected with disease, 
and when disease was already existing it has notspread ; besides 
which, the quality of the potatoes has been rather improved than 
otherwise by the treatment, especially where they were watery 
or waxy. - 


Pouutry-Hovuses, Purifying.—Lime is an excelient purifier, 
and, when carbolic acid is added to the whitewash, will effectually 
“keep away vermin from the walls. After every cleaning of the 
- floor it should be sprinkled with carbolic acid ; dilution, twenty 
of water to one of acid. This is one of the best disinfectants and 
antiseptics known, and is not used as much as it deserves. The 
roosts should be sprinkled with it every week. This whitewash- 
ing should be done twice at least, better three times a year. The 
nests of sitting hens should be sprinkled with carbolic acid to 
keep off vermin; and the coopsalso, where young broods are kept 
for a time, should be purified in this way. Ifa hen gets lousy, 
the dilute acid will destroy the lice, if put under the wings, and 
on the head and neck. Wood-ashes are excellent to be kept in 
fowl-houses for hens to dust themselves with. They are much 
more effectual than sand, but sand should also be kept for a bath. 


PROPAGATING PLANTS.—To propagate geraniums and calceo- 
larias, do not let the plants flower too svon, but pinch off the 
first appearing bloom, and pinch out the eyes of all straggling 
branches, which will immediately throw out side-shoots, thus 
forming very healthy and strong as well as good-shaped plants. 
Give preference to those plants which have their branches close 
to the surface of the soil. 


PRUNING TREES.—The proper cut is called the ‘‘.clean cut,” and 
is made by cutting at an angle of 45°, beginning at the back of the 
bud, and finishing slightly above it. When pruned in this way the 
wound readily and rapidly heals, and commences to be covered with 
new wood as soon as the young bud pushes into growth. Pruning 
should always be done with a keen-edged knife, holding the 
shoot in the left hand, and making one sharp, quick draw. The 
operation should be delayed until the middle of February, and 
performed between that time and the middle of March. 


Rats, Extermination of, by bisulphide of carbon —Insert a 
lead pipe into the holes, and pour in bisulphide of carbon. This 
should only be used out of doors, never in buildings. An ounce 
and a half of the liquid is sufficient to pour in at a time. 
» Where there are several holes near together, stop all but the one 
in which the bisulphide is poured, with bricks, 
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RED SPIDERS, To exterminate.—Syringe the plants freely with 
water once or twice a day, taking care to wet the under side of 
the leaves. Keep the air of the room moist, by setting pans of 
water on the flues, heating-pipes, or register; give all the light 
possible, and ventilate freely whenever the weather will permit. 
When the soil is dry, give sufficient water to moisten all the soil 
in the pot, and water no more until the surface is dry again. If 
plants seem stunted or sickly, repot them in fresh, rich soil, or 
use some other means to induce a healthy growth. The red spi- 
der is any thing but an aquatic insect, and will yield to the hy- 
dropathic treatment if it is persisted in. 


SAND is the best substance in which to preserve carrots throuch 
the winter. It should be perfectly dry. It will keep the rocits 
vrisp and prevent softening. 


SPAWN-CARRYING DEvicE.—The apparatus represented lere- 


FiSH-SPAWN CARRYING APPARATUS. 


with is a new invention of Mr. Seth Green. It consists of a sim- 
ple wooden box, of a convenient size to be carried in the hand by 
means of the handle above. Its joints are covered withtin. Inside 
are numerous small trays made of woad, covered below with can- 
ton flannel. The upper tray, shown in the foreground, is pro« 
vided with a hinged cover of the same materials. The spawn is 
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placed upon the bottom of the trays, together with moss or sea- 
weed, and kept moist. The temperature of the room may be 8» 
regulated that the spawn can be hatched in from 50 to 150 days 
Brook-trout, salmon trout, white-fish, and salmon-eggs have beev 
transported with success, over long journeys, by this means. 


SEEDS, Germination of.—The germination of seeds can be 
watched at every stage of its progress by laying theseeds between 
moist towels and placing the latter between plates. The towels 
can be lifted without damage to the tender sprouts. 


SEEDS, Vitality of.—Seed will not germinate if they are too 
old, and disappointment and delay often result. Experience of 
seedsmen indicates that, if properly gathered and preserved, 
beans will retain vitality 2 years , beet, 7; cabbage, 4 ; carrot, 2; 
sweet corn, 2; cucumber, 10; lettuce, 3; melon, 10; onion, 1 ; 
parsnip, 1 ; peas, 2; radish, 3 ; squash, 10 ; tomato, 7 ; turnip, 4. 

SHEEP, To protect from dogs.—An old sheep-raiser says that 
the most efficacious plan is to provide 15 cr 20 sheep, in a flock 
of 100, each with a globular bell about the size of a teacup. 


SLEIGH.—The length of the double whiffletree and the neck- 
yoke for a sleigh should be just as Jong as the sleigh is wide 
from the centre of one runner to the other. 


Siua@s, Rose, To destroy.—Wood-ashes must be sifted on early 
in the morning while the leaves are damp, the branches being 
turned over carefully, so that the under sides of the leaves, to 
which the young slugs cling, may get their share of the siftings. 
If the night has been dewless, in order to make the work tho- 
rough, first sprinkle the bushes, and the ashes will then cling to 
the slugs, to their utter destruction. 


Stumps, Clearing off.—In the autumn, bore a hole 1 to 2 inch- 
es in diameter, according to the girth of the stump, vertically in 
the centre of the Jatter, and about 18 inches deep. Put into it 
from 1 to 2 ozs. saltpetre ; fill the hole with water, and plug up 
close. In the ensuing spring, take out the plug, pour in about 3 
gill kerosene oil and ignite it. The stump will smoulder away, 
without blazing, to the very extremity of the roots, leaving no- 
thing but ashes. 

STABLES, To remove rank smell of. —Sawdust, wetted with sul- 
phuric acid, diluted with 40 parts of water, and distributed about 
horse-stables, will remove the disagreeable ammoniacal smell. 


Sus-Sor Drary, A simple.—An excellent subsoil drain may 
be made by digging a trench, and filling in the bottom with 
sticks of wood, compressing them together with the feet, and 
then covering them with the mould. The effectiveness of such 
a drain will endure for several] years, and the final decay of the 
wood will serve to enrich the soil. 


SuMAC, Cultivation and preparation of.—Sumac is largely used 
in tanning the finer kinds of leather, especially in the manufac- 
ture of the hard-grained moroccos and similar goods. It is also 
employed as the base of many colors in calico and delaine print- 
ing. The only trouble is in curing it properly. This must be 
done with all the care that is bestowed upon tobacco or hops. 
Exposure, after cutting, to a heavy dew injures it, and a rain 
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storm detracts materially from its value. It is cut when in full 
leaf ; and when properly dried is ground, leaves and sticks toge- 
ther. An acre in full bearing will produce not less than three 
tons ; and when fit for market, it is worth from eighty to one 
hundred dollars a ton. The manufacturers, as the curers are 
called, pay one cent a pound for it in a green state. The Com- 
missioner of Agriculture advises to plant in rows, in order to cul- 
tivate between, either by seed or cutting of the roots. We should 
advise cuttings by all means, as sumac is as tenacious of life as the 
blackberry or horse-radish. It will never need but one planting, 
and the crop can be gathered any time from July to the time of 
frost. If it is cut later in the season, and annually, the leaves 
and the stocks can be ground together. If the cutting is delayed 
until the stock has formed into solid wood, the leaves must be 
stripped from the stock, and the stock is thus wasted. It is 
doubtful if any thing is gained in the weight of leaves after the 
middle of July, at which time almost every tree has completed 
what is called first growth for the season. 


_ Sumac, Mordants for dyeing with.—The mordants used for 
dyeing with sumac are either tin, acetate of iron, or sulphate of 
zinc. The first gives yellow, the second gray or black, according 
to strength, and the third greenish-yellow. 


- Toous, Paint for.—White lead ground in oil, mingled with 
Prussian blue, similarly prepared, to give the proper shade, and 
finally mixed with a little carriage-varnish, is an excellent and 
durable paint for farm-machinery and agricultural tools. 


TREES, Felling.—To find the height at which a tree must be 
cut, so that its top will strike a given point on the ground: 
Square the height of tree, and the given distance from tree to 
point. Divide the difference of these squares by twice the height 
of tree, and the quotient will be the height from the ground 
where the tree has to be cut. Example: Height of tree=60 feet, 
distance of point to the tree 20 feet ; then 60?=3600, 20?=400, 
difference=3200. 8200+(2x60)=26.6 feet. 

TREES, FRuItT, To protect against mice—Apply to the bark a 
mixture of tallow, 3 parts, tar, 1 part, hot. 

TREES, GIRDLED, To save.—If possible, bank up earth about 
the trunk to above the level of the girdle. If the wounded parts 
are too high, bind on clay with a bandage. The sooner the sur- 
face is protected after injury the better. The death of the tree 
is caused by the seasoning of the sap-wood. 

TREES, YOUNG, in hot weather.—If the trunk is fully exposed 
to the sun, it should be protected from intense heat. A couple 
of boards, tacked together like a trough and set up against the 
trunk, will furnish the required shade ; or the trunk may be 
bound with a hay-rope, or be loosely strawed up as for winter 
protection. ; 

TRICHIN IN Pork, A cause of.—It has lately been found that 
swine may become infested with trichine through eating carrion, 
or even decayed vegetable substances. This is a point worth 
consideration by farmers who incline to the belief that dead 
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chickens, putrid swill, or any other filth about the place, is legi- 
mate food for the pig. 

Turnips, To protect from fly.—Use lime, slaked just before 
application. Sow it by hand over the plants ; or sow brimstone 
with the seed. A simple way of removing the insects from the 
plants is to mount a board two feet square on wheels, cover the 
under side of the board with tar, and straddle it over the rows, 
drawing it from end to end of the latter. The insects will jump 
off on the pitch and be caught. 

WATERFALL, To determine the height of, in a running stream. 
—A small temporary dam, unless one exists, must be made, so 
as to secure a still surface. Take two poles, sufficiently long to 
reach from the bottom of the water to the required line-level. 
Make a plain mark or notch on both sticks, at a distance from 
the upper end equal to the distance of the intended line-level 
above the water, marking that distance in feet and inches. Push 

_the poles down through the water into the earth at the bottom until 
the notches are both at the level surface of tle water, care being 
taken to have the poles plumb and at a convenient distance apart. 
Sight across the tops of these two, and set as many more as may 
be desired to run the line of level to the desired point, and the 
tops being ranged accurately by the first two, will show a water- 
level so many feet above that of the water. It is estimated that 
this is a more accurate way than the use of the ordinary spirit- 
level. 


WATER FOR FIsH-PoNDs —Lead-pipe will not do to conduct 
water to fish-ponds, It is likely to poison the fish. 


WEEDS, Destroying.—Some weeds can be killed and prevented 
from growing in garden-paths, by watering the ground with a 
weak solution of carbolic acid, 1 part pure crystallized acid to 
2000 parts water. Sprinkle from a watering-pot. 


WoRrMS, CURRANT AND GOOSEBERRY, Remedy for.—The best 
is powdered white hellebore, obtainable at any druggist’s. Put 
the powder in a common tin cup, tying a piece of very fine muslin 
over the mouth. Fasten the apparatus to the end of a short 
stick, and dust the powder through the muslin lightly upon the 
bushes. Do not work on a windy day, and stand to windward 
during the operation, as, if taken into the nostrils, the hellebore 
excites violent sneezing. The same material is a good remedy 
for cucumber-beetles. 


CoMB FounDATIoNnsS, Use of.—Mr. S. D. Riegel, an experienced 
agriculturist, gives the following practical advice : 

I buy the foundation cut in sheets 12x12 inches, and I cut each 
sheet in four pieces, by laying a ruler from one upper corner to 
the opposite lower corner, and without moving the sheet lay the 
ruler to the upper corners and cut again. This gives me four 
pieces, each being twelve inches across the side which is attaches 
to the frame, and running to a point in the center, six inches in 
length. This leaves the shape of the foundation in the frames 
more nearly like natural-built combs than any other shape that I 
have heard of being recommended, or that I have tried. The 
bees in lengthening down the foundation will keep it very nearly 
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the same shape that it was cut in the first place; keeping the 
point ahead until it touches the bottom bar, and always finishing 
by fastening the combs down each side last. This prevents their 
building the combs zigzag across the lower ends, as they do when 
the whole width of comb is built down about even. The straight- 
est combs that | have ever seen have been built from foundation 
arranged in this way. I usually keep a lot of frames filled with 
the foundation, and whenever [ have a place that I can use a 
frame I put in one of these. In making artificial swarms I draw 
a frame from a strong stock and put in the new hive, then fill in 
frames with foundation in. I use nine frames in my hives; that 
gives me eight frames filled with the foundation, besides the one 
drawn from the old stock. This gives me about 15,500 cells, 
which a strong colony in the midst of the honey harvest will 
draw out in from two to four days ready for the queen to deposit 
eggs in or for storing honey, and all the combs will be straight. 

The advantages gained by the use of comb foundation for 
starters for surplus in the comb are no less than for brood combs, 
if we can only overcome the objectionable points which have been 
made by some of our bee-keepers, viz.: that the bees do not 
always thin out the foundation, and that the wax used is often 
extracted from combs which contain substances such as bee-bread, 
moth-worms, and not unfrequently brood in different stages of 
development, 

Every extensive bee-keeper should have a comb-foundation 
machine and manufacture his own foundation ; then he could as- 
sort all his combs intended for wax, and use only the whitest 
and cleanest combs for extracting into wax for starters for surplus 
in the comb, and this should be bleached and then made into thin 
foundation. When made in this way no objections can be or will 
be made to its use. . 


INSECTICIDE FOR GARDENS.—A new insecticide consists of 
camphor dissolved in methylated spirits to saturation, and mixed 
with softsoap to the consistence of cream. When diluted so as 
to be fit for use with a syringe this has been found an efficacious 
substitute for fumigation in the case of mealy bug, scale, red 
spider, etc. 

MILK, Preserving.—Milk may be preserved in stout bottles, 
well corked and wired down, by heating them in this state, to the 
boiling point, in a water bath, by which means the oxygen of 
the small quantity of inclosed air becomes absorbed. It must be 
afterward stored in a cool situation. By this method, which is 
also extensively adopted for the preservation of green fruits, 
vegetables, etc., milk will retain its properties unaltered for 
yéars. A few grains of carbonate of magnesia, or, still-better, of 
bicarbonate of potassa or soda, may be advantageously dissolved 
in each bottle before corking it. 


MILK PowpER.—1. Fresh skimmed milk, 1 gallon ; catbonate 
of soda (in very fine powder), 14 dr.; mix, evaporate to one-third 
by the heat of steam or a water bath, with constant agitation ; 
then add of powdered white sugar 31 lbs., and complete the 
evaporation at a reduced temperature ; reduce the dry mass to 
powder, add the cream (well drained) which was taken from the 
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milk, and after thorough admixture put the whole into well-stop- 
pered bottles or tins, which must be at once hermetically sealed. 
2. Carbonate of soda, 4 dr.; water, 1 fl. oz.; dissolve; add of 
fresh milk, 1 quart ; sugar, 1 ib.; reduce it by heat to the consist- 
ence of a syrup, and finish the evaporation on plates by exposure 
in an oven. About an ounce of the powder agitated with a pint 
of water forms an agreeable and nutritious drink, and a good 
substitute for milk at sea, It may also be used for tea or coffee 
in the solid form. This process, which is very old, has been 
recently patented. 


MOLDBOARDS OF PLOWs.—The amount of twist given to the 
furrow is determined by the form of the mol@board. All other 
things being equal, a long twist will require least power to draw, 
while a short one will more thoroughly break up the soil. 


PARIS GREEN, How to Mix and Use.—Take two hundred gal- 
lons of water quite free from the smallest motes or particles of 
roots—unless quite free it must be carefully strained ; add to this 
sufficient thin (perfectly free from lumps) flour paste, enough to 
make the water slightly gelatinous ; strain carefully before mix- 
ing in the large vessel—this is most important; take two and a 
half pounds of pure, unadulterated Paris green and mix with 
some water; strain this also into the larger vessel, and with a — 
paddle thoroughly stir up all together. If the water be made of 
the required consistence it will support by suspension a very large 
portion, if not all, of the‘green powder—at all events it will do so 
by agitating it now and then, and if the powder be perfectly free 
in its particles and from heavy adulteration there will not be 
found much difficulty in applying the liquor on account of heavy 
deposits. 

Now commence to use the mixture. Fill an ordinary 2-gallon 
watering-pot (having first ascertained that the holes in the rose 
are fine enough to let a very fine stream pass through them), 
which should also be so constructed as to avoid sprinkling a wider 
space than the row of potato crops. A little practice will enable 
a sensible man to walk rapidly along the row and apply the two 
gallons to about 200 feet of each row, and the 200 gallons will be 
found sufficient for an acre, and one dressing. Of course no fur- 
ther rule can be laid down, as much depends on the size of the 
holes in the rose and the speed of the operator. 

The thin paste is cheap, and supports the powder in suspension 
during its application. It also affords an adhesive medium to 
cause the powder to adhere, in a very thin particle, to the leaves. 
The stalks are not usually eaten by the insect. It also prevents 
the loss of the powder by a shower of rain or a windy day. And 
last, but not least, it retains the poison on the leaf of the potato 
until the younger insect feeds on it, which would not be the case 
if some adhesive matter were not used. 


RooFs, To Calculate the Amount of Water Drained from.—Mul- 
tiply the area of the roof in feet by the average rainfall in a 
month in inches and the product by .623. This gives the number 
of gallons which will drain from the roof in a month. Witha 
regular consumption for domestic purposes cistern capacity for 
one-quarter to three-eighths this amount of water will be ample. 
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When a roof has a steep pitch, its size should be determined by 
’ the area of ground it actually covers. 


SKIFF, TO BUILD A, FOR FIvE DOLLARS.—Ten or eleven cedar 
boards # inch thick, and not less than 7 inches wide, are re- 
quired ; also, two cedar boards 1 inch thick, 14 inches wide, and 
13 feet long, free from knots. The latter will be called the side- 
boards. ‘They should both be of same quality, so that one will 
bend as easily as the other. Cedar is used throughout, except 
where the name of the wood is given. 

A piece is cut, shaped like Fig. 9, with the entire length 4 feet, 

‘the width 1% inches, and the distance d from 

a “, the end to the dotted line 4 inches. We will 

name this the cross-board. A piece of oak is 

cut of similar shape, but making the entire 
length 20 inches, width 18 inches, and distance d 6 inches. This 
is the stern-piece. 

Both ends of each side-board are sawed off bevel, like the ends 
of the cross-board, and with same slant at both ends. The bevel 
at one end of the side-board should be the reverse of that at the 
other, making one edge 12 feet 8 inches long, and the other 12 
feet. The side-board has the appearance of Fig. 9 elongated. 
The tapering of the side-boards at the ends, which was necessary 
in the construction of the scow, is not required here. The neces- 
sary upward curve of the bottom is obtained by the bending of 
the side-boards, as described hereafter. 

Set the sidé-boards (B B, 
Fig. 10) on edge parallel, with 
the longer edges uppermost, 
and at about the middle place § 
the cross-board t between, also’ 
with its longer edge upper- 
most. Nail the side-boards 
BB lightly to the cross-board ¢. With the aid of ropes, draw two 
ends of the side-boards together ; the other ends draw against the 
stern-piece (R, Fig. 10). Ina piece of oak, about 16 inches long, 
cut grooves throughout its length, and make its cross section 
like Fig. 11. This ‘‘stem-piece,” as 
itis called, is placed between the ends 
of the side-boards that were drawn 
, together. After altering the shape 
-\@ of the stem-piece, if necessary, so 
that the ends of the side-boards (B B, 
Fig. 11) shall fit closely into the 
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4 grooves, the side-boards are securely 
aie ee ol nailed to both stem-piece and stern- 
4 piece. The projecting upper end of 


the stem-piece is sawed off, and the boat inverted carefully. 

The convex edges of the side-boards are planed down an inch 
or more at the middle (c, Fig. 12), 
so that the bottom (the boat is now * 
bottom up) may be flat from « to b, [7 . 
making easy curves at aandb. This 
flattening of the bottom is not useless, the draft being thereby, 
diminished, and the speed probably increased, 
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Bottom boards # inch thick are nailed on crosswise (Fig. 
124), and the projecting ends sawed 
off. <A long bottom board is put + 
in, and the cross-board, which Rs 
Was only temporary, is knocked “S 
out. 

Fig. 13 represents the seat at the bow. The cross-piece n is 
secured by nails driven through the side- 
boards into its ends, as at P. In Fig. 14, 
which represents the seat at the 

i stern, the cross-piece L is fast- 
| ened in the same manner. 

There is a cleat at K. The seats 
in both bow and stern are about 

15 three inches below the edges 

of the side-boards, and the seat-boards are lengthwise. 
We are now ready for the ‘‘ upper streaks,” as they are called. 
-'Two strips are cut 12 feet. 8 inches long, 2 inches wide, and 1 
inch thick ; two notches, each 14 inches long, and 


18 nearly 2 inches deep, are cut in the upper edge of 
Wis each side-board (Fig. 15). They are 3 inches apart, 


and the point midway between them is 5 feet 1 inch 
from the stern, measuring on a straight line in the 
middle of the boat. All the longitudinal measure- 
ments hereafter given are upon this line. 
The upper streaks are now nailed on the outside of the side- 
boards even with the upper edges of the latter. The joint made 
by the upper streaks at the bow is shown by Fig. 16, in 
M6 which A is the stem-piece, BB are the side-boards, and 
p hy ey CC are the upper streaks.” The rowlocks are now com- 
#—\\\ pleted by a short strip (y, Fig. 17), strongly screwed 
on the inside, over the notches. Make tholepins, and 
fit them into these mortises. It is often 
convenient to have another pair of row- SEES 
locks about two feet nearer the bow, WW 
that when a person sits in the stern, 
the rower may shift forward to better distribute the weight, for 
a boat rows hard when the stern is weighted down. 


Make two cleats for the rower’s seat, with their aft ends 6 
feet from the stern, and their upper edges 74 inches below the 
edzes of the side-boards. Saw off a seat-board 3 feet 10 inches 
long. 
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Invert the boat and fit a piece of inch board (N, Fig. 18) upon 
its edge, at the stern, upon and perpendicu- 
lar to the bottom. It is fastened at g by a 
screw, between g and M, by nails driven 
into it through the bottom from the inside 
of the boat ; and by the strip M, of the same 
thickness, nailed on the end of N, and cross- 
ing the stern-piece vertically, to which it is screwed. 
A # inch hole is bored through the stern-piece at /, Fig. 19, 
L through which the painter, 10 feet long, is tied. An 


fir: iron strap, shaped like the double line in the same 
| [19 


figure, is screwed to the cutwater. 
; The proper length for oars is about 7 feet. 

"oe The boat is now calked, unless already rendered 
water-tight. by one of the equivalent methods described for the 
scow. Nail-heads are covered with putys' two coats of paint are 

‘applied, and the skiff is completed. 


POW SEL OED: “EEDN' LS. 


Ants, RED, To drive away.—Sprigs of wintergreen or ground 
ivy will drive away red ants ; branches of wormwood will serve 
the same purpose for black ants. The insects may be kept out 
of sugar-barrels by drawing a wide chalk mark around the top, 
near the edge. 


AQUARIUM, To make and stock an.—One of the first principles, 
in constructing a tank for an aquarium, is to give the water the 
greatest possible exposure to the air. ‘lhe simple rectangular 

-form is the best. This is generally constructed of iron and glass ; 
the iron should be japanned, and the glass be French plate, to 
insure brilliancy and strength. The breadth and height of the 
tank should be about one half of the length. Cheap tanks can be 
made of wood and glass, the frame and bottom being of wood, 
and the sides of glass. In order to make the joints watertight, 
care must be taken to get a proper aquarium putty or cement, 
The following is a good recipe : Put an eggcupful oil and 4 ozs. 
tar to 1 lb. resin ; melt over a gentle fire. Test it to see if it has 
the proper consistency when cooled ; if it has not, heat longer or 
add more resin and tar. Pour the cement into the angles in a 
heated state, but not boiling hot, as it would crack the glass. 
The cement will be firm in a few minutes. Then tip the aqua- 
rium in a different position, and treat a second angle likewise, 
and soon. The cement does not poison the water. It is not ad- 
visable to make the aquarium of great depth ;. about eight inches 
of water is sufficient. In regard to the light, great care must be 
taken. ‘l'oo much often causes blindness, and is a common 
source of disease. The light fish receive in rivers comes from 
above, and an aquarium should be constructed so as to form no 
exception to tuis rule. All cross-lights should be carefully 
avoided, at least if the light is very strong. Never place the 
aquarium in front of a window so that the light passes through it ; 
for, when viewing an aquarium, the source of light should 
come from behind us. Not enough light is as injurious as too 
much, and causes decay of the vegetation. Having constructed 
a watertight aquarium, the bottom is strewn over with clean 
sand to the depth of 1 to 3 inches; on this a little gravel is 
spread ; then a few stones or rock-work. Heavy large rocks 
should be avoided ; they displace a large amount of water, and in- 
crease the danger of breaking the glass sides. Pumice-stone, well 
washed, is the best kind, being ligut and with a rough surface 
suitable for the rooting of plants, etc.; and if fancy forms are 
desired (bridge-work, etc.), the pumice-stone can be cut quite easily 
to the desired shapes. The plants are rooted in the sand and the 
vessel left at rest for a week for the plants to vegetate. The fol- 
lowing plants willbe found useful: Utricularia inflata, utricu- 
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laria vulgaris, myriophyllum spicatum, anarcharis Canadensis, and 
hottonta inflata. 

In obtaining plants, procure all the roots and see that they are 
well rooted. If fungus should form, add snails (planorbis triwol- 
vis) ; they will completely destroy it. After the plants are well 
started, add the shells and amphibious animals. The following 
shells will be found desirable: Planorbis trivolvis, physa hetero- 
strapha, unio complanatus. Many shells are not needed. Snails 
act the part of scavengers ; and where the different elements of 
an aquarium are rightly balanced, two or more snails will be 
found sufficient. 

If amphibious animals are introduced, the rock-work must ex- 
tend above the surface of the water, or a float of some kind must 
be substituted. It is impossible for them to live under water all 
the time, and they would die without some such arrangement. 

The turtles claim first rank. The enys punctata, or spotted 
water-turtle, and the chrysemys picta, or painted water-turtle, 
will be found to be the best for the aquarium, and should be pro- 
cured when very young, as they are very destructive when old. 
The tritons (triton tigrinus, triton niger), the red salamander, the 
cray-fish (astacus Bartoni), are all suitable, and present a very 
odd and yet a very natural look to the aquarium. 

In selecting the fishes, a few only thrive in confinement. — 
Among these, and the first, is the gold-fish. He can live for 
months without introduced food, and is, without comparison, the 
most hardy, standing remarkable changes inthe temperature ; and 
he is the most gaudy and attractive. A large number of the 
fishes prey upon each other, and will only do for the aquarium 
when in the young state. Among these may be mentioned pomo- 
tis vulgaris, or sun-fish, csox reticulatus, or common pickerel, and 
perca florescens, or yellow perch. The leuciscus pyymeus, or rock- 
fish, is a great addition, and is found very plentifully in our 
streams. The pimelodus atrarius, or common black catfish, is 
another worthy of a place. So also is the hydrargia diaphana, 
or transparent minnow. But few fish can live in an aquarium, 
and the needless crowding together, so often seen, is very hurtful 
to health, and causes sound, strong fish in a short time to become 
weak and poor. The great difficulty in keeping an aquarium is to 
secure enough oxygen for the fish. Toa slight degree, it is the 
duty of the plants to supply this ; but if too much vegetation be 
present, decomposition takes place and ruin follows. It has been 
demonstrated that only a small amount is necessary to absorb the 
carbonic acid given off by the fish and amphibians ; consequently, 
if the water be daily aérated with a syringe, it will absorb an 
abundant supply of oxygen for the animal life, and the trouble 
arising from the decay of much vegetable matter will be lessened 
or altogether avoided. 


AQUARIUM, To mend broken glass of an.—Fasten a strip of 
glass over the crack, inside the aquarium, using for a cement 
-white shellac dissolved in 4 its weight of Venice turpentine. 


AWNINGS, WATERPROOFING.—Dip first ina solution contain- 
ing 20 per cent soap, and afterwards in another solution contain- 
ing the same percentage of copper, Wash afterwards, 
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BENZOLE, Necessity of care in use of.—Benzole is often em- 
ployed for removing grease-spots. It is highly volatile and in- 
flammable ; so that the contents of a 4-oz. phial, if overturned, 
will render the air of a moderate-sized room highly explosive. 
Never handle it near a fire,or light, as the tlame, igniting the 
vapor from an uncorked bottle, will leap over to the latter, often 
over a distance of several feet. 


BiTES, RATTLESNAKE, Remedy for.—The following is used by 
soldiers on the plains, and is said to be efficacious: Jodide of 
potassium, 4 grains ; corrosive sublimate, 2 grains ; bromine, 5 
drachms. Ten drops, diluted with a tablespoonful or two of 
brandy, wine, or whisky, is the dose, to be repeated if necessary. 
Keep in a well-stoppered phial. 


Boot JELLY AND SHIRT COFFEE.—Some time ago, Dr. 
Vander Weyde, of New-York City, regaled some friends not 
merely with boot jelly, but with shirt coffee, and the repast was 
pronounced by all partakers excellent. The doctor tells us that 
~ he made the jelly by first cleaning the boot, and subsequently 
boiling it with soda, under a pressure of about two atmospheres. 
The tannic acid in the leather, combined with salt, made tannate 
of soda, and the gelatin rose to the top, whence it was removed 
and dried. From this last, with suitable flavoring material, the 
jelly was readily concocted. The shirt coffee, which we inciden- 
tally mentioned above, was sweetened with cuff and collar sugar, 
both coffee and sugar being produced in the same way. The 
linen (after, of course, washing) was treated with nitric acid, 
which, acting on the lignite contained in the fibre, produced glu- 
cose, or grape sugar. This, roasted, made an excellent imitation 
coffee, which an addition of unroasted glucose readily sweetened. 


Boots, WATERPROOFING.—Use a piece of paraffine candle 


about the size of a nut, dissolved in lard-oil at 140° Fahr. Apply 
once a month. 


Boots, To stop squeaking of.—Drive a peg into the middle of 
the sole. 


Boots, Wet.—When the boots are taken off, fill them quite 
full with dry oats. This grain has a great fondness for damp, 
and will rapidly absorb the least vestige of it from the wet 
leather. As it quickly and completely takes up the moisture, it 
swells and fills the boot with a tightly-fitting last, keeping its 
form good, and drying the leather without hardening it. In the 
morning, shake out the oats and hang them ina bag near the 
fire to dry, ready for the next wet night ; draw on the boots, and 
go happily and comfortably about the day’s work. 


BOTTLES CONTAINING RESINOUS SOLUTIONS, To clean.—Wash 
with caustic alkaline lyes and rinse with alcohol; if they have 
held essential oils, wash with sulphuric acid and rinse with 
water. — 


BottTirs, Sealing.—Gelatine mixed with glycerine is used for 
this purpose. This is liquid while hot, but an elastic solid when 
cold. 


Borries, To cut in two.—Turn the bottle as evenly as possi- 
ble over a low gaslight flame for about 10 minutes; then dip 
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steadily in water, and the sudden cooling will cause a regular 
crack to encircle the side at the heated place, allowing the por- 
tions to be easily separated. 

Borrues, To prevent breakage in packing.—Slip rubber rings 
over them. - 

Burns, Remedy for.—White lead rubbed to a paste in linseed- 
oil, Another good remedy is as follows: Take the best white 
glue (extra), 15 ozs.; break it into small pieces, add to it 2 
pints cold water, and allow it to become soft. ‘Then melt it on 
a water-bath, add to it 2 fluid ounces glycerine and 6 drachms 
carbolic acid, and continue the heat on the water-bath until a 
glossy, tough skin begins to form over the surface in the inter- 
vals of stirring. The mixture may be used at once, after the 
glue is melted and the glycerine and carbolic acid are added ; but 
when time allows, it is advisable to get rid of a little more of the 
water, until the proper point is reached. On cooling, this mix- 
ture hardens to an elastic mass, covered with a shining parch- 
ment-like skin, and may be kept for any time. When using it, 
it is placed for a few minutes on the water-bath until sufficiently 
liquid for application. (It should be quite fluid.) Should it at any 
time require too high a heat to become fluid, this may be corrected 
by adding a little water. It is applied by means of a broad 
brush, and forms in about two minutes a shining, smooth, flexi- 
ble, and nearly transparent skin. It may be kept for any time, 
without spoiling, in delf or earthen dislies or pots turned upside 
down. 

BurtTer, RAancrpD, To purify.—Melt in twice its weight of boil- 
ing water and shake well. Pour the melted butter into ice- 
water, to regain its consistence. Another: Wiish in good new 
milk, in which the butyric acid, which causes the rancidity, is 
freely soluble. Wash afterward in. cold spring-water. Another 
plan is to beat up 4 1b. good fresh lime in a pail of water. Allow 
it to stand for an hour, until the impurities have settled. ‘Then 
pour off the clear portion, and wash the butter in that. 


Caps, PAPER, To make.—Provide a sheet of moderately thick 
brown paper, size from 18 inches to 2 feet, shape as in Fig. 1. 
Smooth it out perfectly flat, and double over as in Fig. 2. Turn 
it round with the fold from you, and mark the exact middle of 
the piece at A, Fig. 38. Then bring down both corners, and 
measure off on the edge B from the point A, Fig. 3, a distance 
equal to 4 the circumference of your head. Mark the point. 
Now turn the paper over so that the under side will be upper- 
most, and bend the apex of the triangle back from the point just 
marked, as in Fig. 4, Fold over the sides, Figs. 5 and 6, and 
with scissors cut off the portion, C, below the dotted line, 
and also the points of the two lower corners of the pieces just 
bent over. Next unfold the paper; spread it out flat : you will 
find a square marked in the middle, and creases leading there- 
from to the corners of the paper. Double up the material on 
these creases, so as to bring up the paper as sides of a box, of 
which the middle square isthe bottom, as in Fig. 7. Smooth the 
folds fiat, and your work will appear as in Fig. 8. Lastly, turn 
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MAKING PAPER CAPS. 


up the edges of the box all around twice, folding the paper on 
itself. Your cap is then complete, and if the measurement di- 
rected above was correctly made, it will exactly fit your head. 

CaLico, To wash, without fading.—Infuse 3 gills of salt in 4 
quarts of water. Put in the calico while the solution is hot, and 
leave until the latter is cold. It is said that in this way the 
colors are rendered permanent, and will not fade by subsequent 
washing. 

CARPETS, To prevent moth in.—Wash the floor before laying 
with spirits of turpentine or benzine. Do not do this with a fire 
in the room, or with any matches or lights near. 

Casks.—Rancid butter, pork, and lard casks may be purified 
by burning straw or shavings in them. 
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CELLARS, Dry-rot in.—This, in cellar timbers, can be pre- 
vented by coating the wood with whitewash to which has been 
added enough copperas to give the mixture a pale-yellow hue. 


CELLARS, Testing, for dampness.—Provide yourself with a 
thermometer, a glass tumbler filled with water, and a piece of 
ice ; then notice how Jow your thermometer, when placed in the 
tumbler, has to sink before any moisture begins to show itself on 
the outside of the vessel of cold water. The lower the tempera- 
ture to which the thermometer has to sink before moisture is 
precipitated, the less there is of it in the moisture of the cellar. 


CuaAIR-Bottroms, To restore elasticity of cane.—Turn the 
chair-bottom upward, and with hot water and a sponge wash the 
cane ; work well, so that it is well soaked; should it be dirty, | 
use soap ; let it dry in the air, and it will be as tight and firm as 
new, provided none of the canes are broken. 


CHAPPED HANDs.—Rub over with fine soap, and, while the 
lather is still on, scrub the hands thoroughly with about a table- 
spoonful of Indian meal. Rinse with tepid water, dry thorough- 
ly, and wet again with warm water containing a quarter of a tea- 
spoonful of pure glycerine. Dry without wiping, rubbing the 
hands together until all the water has evaporated. Do this at 
night before retiring, and the effect will be apparent by morn- 
ing. 

CHEST-PROTECTOR, A simple.—A folded newspaper placed 
over the chest inside the vest, on going out during raw spring 
weather, constitutes an excellent protector for the lungs. 


CHICKEN FEATHERS, Utilizing.—Cut the plume portions of the 
feathers from the stem, by means of ordinary hand-scissors. The 
former are placed in quantities in a coarse bag, which, when full, 
is closed and subjected to a thorough kneading with the hands. 
At the end of five minutes, the feathers become disaggregated 
and felted together, forming a down perfectly homogeneous and 
of great lightness. It is even lighter than natural eider-down, 
because the latter contains the ribs of the feathers, which give 
extra weight. About 1.6 troy ounces of this down can be ob- 
tained from the feathers of an ordinary-sized pullet. It is sug- 
gested that, through the winter, children might collect all the 
feathers about a farm, and cut the ribs out as we have stated. 
By the spring-time, a large quantity of down would be prepared, 
which could be disposed of to upholsterers, or employed for do- 
mestic uses. Goose-feathers may be treated in a similar manner, 
and thus two thirds of the product of the bird utilized, instead of 
only about one fifth, as is at present thecase. The chicken-down 
is said to form a beautiful cloth when woven. Fer about a square 
yard of the material, a pound and a half of down is required. 
‘The fabric is said to be almost indestructible, as, in place of fray- - 
ing or wearing out at folds, it only seems to felt the tighter. It 
takes dye readily, and is thoroughly water-proof. 


Cuicory, Determination of, in ground coffee.—Gently strew 
the powder upon the surface of cold water. Chicory, burnt sugar, 
etc., contain no oil, and their caramel is very quickly extracted 
by the water, with production of a brown color, while the parti- 
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cles themselves rapidly sink to the bottom of the water. On 
stirring the liquid, coffee becomes tolerably uniformly diffused 
without sensibly coloring the water, while chicory and other 
sweet roots quickly give a dark-brown turbid infusion. Roasted 
cereals do not give so distinct a color, 


CHIMNEYS, BuRNING, Prevention of.—The soot in the chimney 
can not burn, except as the fire of the stove is communicated to 
it through the pipe. If the pipe, therefore, be kept clean and frec 
from soot, and the damper in the stove always closed, the chim- 
ney will never burn out. To free the pipe of soot, take the 
stove-handle or any convenient implement, and rap the pipe 
smartly on all sides from top to bottom. The soot will fall into 
the stove and be harmlessly consumed, or it can be removed in 
the usual way. 

If there be a horizontal pipe, this should be taken down twice 
a year and thoroughly cleaned. Or, if the pipe be only a few 
feet in length, and the arrangements willadmit of it, provide 

“the horizontal pipe with a permanent scraper, as follows: To the 
end of a stout wire, a few inches longer than the pipe, attach a 
small segment of a disk of sheet-iron, at right angles to the wire. 
Remove the elbow, and thrust the scraper into the pipe. Pass the 
other end of the wire through a hole punched in the elbow, loop 
the end of the wire for a handle, and replace the elbow. After 
first rapping the pipe, the soot can all be drawn out and let fall 
into the stove. Clean the pipe thus as often as once a fortnight 
during cold weather. 


CHIMNEYS, Smoky stove or range.—To prevent smoking, use 
a screen or blower of fine wire gauze, from 36 to 40 wires to the 
inch, immediately in front of the fire and about two inches there- 
from. 

CHIMNEYS, Sooty, Cure for.—Plaster the inside with salt 
mortar. ‘The proportions used are 1 peck salt added, while tem- 
pering, to 3 pecks mortar. Chimneys thus treated have re- 
mained perfectly clean for fifteen years, 


CLOTHES, Fire-proof wash for.—Four parts borax and 3 parts 

Epsom salts, mixed with 3 or 4 parts warm water to 1 part of the 

' combined substances, is an excellent fire-proof wash for clothes. 
It should be used immediately after preparation. 


CHINA AND GLASS WARE, Care of.—One of the most impor- 
tant things is to season glass and china to sudden change of tem- 
perature, so that they will remain sound after exposure to sudden 
heat and cold. This is best done by placing the articles in cold 
water, which must gradually be brought to the boiling point, 
and then allowed to cool very slowly, taking several hours to do 
it. The commoner the materials, the more care in this respect 
is required. All china that has any gilding upon it may on no 
account be rubbed with a cloth of any kind, but merely rinsed 
first in hot and afterward in cold water, and then left to drain 
tilldry. It may be rubbed with a soft wash-leather and a little 
dry whiting ; but this operation must not be repeated more than 
once a year, otherwise the gold will most certainly be rubbed off, 
and the china spoilt. When the plates, etc., are put away in 
the china closet, pieces of paper should be placed between them 
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to prevent scratches on the glaze or painting, as the bottom of 
all ware has little particles of sand adhering to it, picked u 
from the oven wherein it was glazed. ‘The china closet should 
be ina dry situation, as a damp closet will soon tarnish the gild- 
ing of the best crockery. In a common dinner-service, it is a 
great evil to make the plates too hot, as it invariably cracks the 
glaze on the surface, if not the plate itself. The fact is, when 
the glaze is injured, every time the ‘‘things’” are washed the 
water gets to the interior, swells the porous clay, and makes the 
whole fabric rotten. In this condition they will also absorb 
grease ; and when exposed to further heat, the grease makes the 
dishes brown and discolored. If an old, ill-used dish be made 
very hot indeed, a teaspoonful of fat will be seen to exude from 
the minute fissures upon its surface. These latter remarks apply 
more particularly to common wares. 

As arule, warm water and a soft cloth are all that is required 
to keep glass in good condition; but water-bottles and wine-de- 
canters, in order to keep them bright, must be rinsed out with a 
little muriatic acid, which is the best substance for removing the 
“fur” which collects in them. This acid is far better than 
ashes, sand, or shot ; for the ashes and sand scratch the glass, 
and if any shot is left in by accident the lead is poisonous. 

Richly-cut glass must be cleaned and polished with a soft 
brush, upon which a very little fine chalk or whiting is put; by 
this means the lustre and brilliancy are preserved. 


CIDER-STAINS.—These may be removed by lemon-juice or 
citric acid. 

. CINDERS, Sifting.—To insure servants doing this, and to pre. 
vent vegetable refuse being thrown into the ash-barrel, provide 
a grated cover for the latter, which secure by a padlock to pre- 
vent removal. 


CISTERNS, Cleaning.—This should be done just before warm 
weather sets in, and should be done every year. 


YLINKERS, To remove, from stoves or fire-brick. —Put in about 
half a peck of oyster-shells on top of a bright fire. This may 
need repeating. 

CLOTHING, Winter.—Sufficient clothing should be worn to 
keep off a ‘feeling of chilliness when about usual avocations. 
Less than that subjects one to an attack of dangerous pneumonia 
at any day or hour. More than that oppresses. Steadily aim, 
by all possible ways and means, to keep off a feeling of chilli. 
ness, which always indicates that a cold has been taken. 


CLOTHES, Protective power of.—Clothes protect the body, by 
allowing through their interstices such ventilation that the 
nervous system may not be sensible to extremes in changes of 
temperature. Dr. Pettenkofer states that equal surfaces of vari- 
ous materials are permeated by air as follows, flannel being taken 
as 100: Linen of medium fineness, 58; silk, 40; buckskin, 58; 
tanned leather, 1 ; chamois leather, 51. 


CLOTHES, Renovating old.—T wo ozs. common tobacco boiled 
in 1 gallon water is used by the Chatham-street dealers for reno- 
vating old clothes. The stuff is rubbed on with a stiff brush 
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The goods ure nicely cleaned, and, strange to add, no tobacco 
smell remains. 


e@CLoTHES, Washing compound for.—The\German washerwo- 
men use a mixture of 2 ozs. turpentine and 1 oz. spirits of 
ammonia well mixed together. ‘lhis is pub into a bucket of 
warm water, in which + lb. soap has been @issolved. The 
clothes are immersed for 24 hours and then washed? The cleans- 
ing is said to be greatiy quickened, and 2 or 38 rinsings in cold 
water remove the turpentine smell, 


COCKROACHES, To drive away.—Poke-root (phytolacca de- 
candra), sliced thin and laid about a house, will destroy cock- 
roaches quicker than any other poison. It never fails. Another 
way of preparing the root is to boil 1 oz. in 1 pint water, until all 
the strength is extracted. Mix with molasses, and spread on 
pilates in the localities infested by the insects. 


Cork, To remove a, when pushed in a bottle—When a cork 
gets pushed down into the neck of a bottle, insert a loop of strong 
twine and engage the cork in any direction most convenient. 
Then give a strong pull, and the cork will generally yield suffi- 
ciently to be withdrawn. 


Corn, To can green.—Dissolve 24 ozs. tartaric acid in a pint 
of water. Of this solution, use 1 tablespoonful. to every pint of 
corn while the corn is at boiling heat. When opened for use, add 
1 teaspoonful soda to every 8 pints of corn. 


CusHIons, Stuffing.—Flaxseed and tallow are used j in Germany 

as a stuffing for cushions. One part of tallow to 10 parts of flax- 

seed are employed, the mobility of the greased seed rendering 
the cushion very soft and pliable. 

DISINFECTANT FOR THE BREATH, ETC.—A very weak solution of 
permanganate of putash is an excellent disinfectant for light pur- 
poses, such as rinsing spittoons, neutralizing the taint of diseased 
roots of teeth, cleansing the feet, and keeping the breath from 
the odor of tobacco-smoke. Permanganate is not poisonous, 


ENGRAVINGS, To clean mildewed or stained.—Moisten the 
paper carefully, and suspend it in a large vessel partially filled 
with ozone. ‘lo evolve the latter, the simplest way is to clean 
pieces of phosphorus and place them, half covered with water, in 
the bottom of the jar in which the pictures are hung. On a large 
scale, a Ruhmkorff coil, giving a constant discharge of electricity, 
would be preferable. 

EyrE, To remove substances from the.—Take hold of the 
upper eyelid, near its angles, with the index-finger and thumb of 
each hand, Draw it gently forward, and as low down as possible 
over the lower eyelid, and retain it in this position for about a 
minute, taking care to prevent the tears from flowing out. 
When, at the end of this time, you allow the eyelid to resume its 
place, a flood of tears washes out the foreign body, which will be 
found adhering to, or near, the lower eyelid. 

FERMENTATION OF Foon. —This should be guarded against as 
the warm weather approaches. This action is always liable to 
cooked vegetables when set aside. Instead of warming up cold 
messes, it is better to scald them. 
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Buas, FLEAS, ETc., To destroy.—This mixture, which has been 
patented in France, consists of 80 parts of bisulphide of carbon 
and 20 parts of essence of petroleum. ° 

Fioors, Cheap paint for.—This is made of 5 Ibs. French ochre, 
$b. glue, and 1 gallon hot water. When well dried, apply one 
or two coats of linseed-oil. 

FLoors, Oak stain for.—An oaken color can be given to new 
pine floors and tables by washing them in a solution of copperas 
dissolved in strong lye, a pound of the former to a gallon of the 
latter. When dry, this should be oiled, and it will look well for 
a year or two; then renew the oiling. 

FLoor Wax, Preparation of.—Heat to boiling 2 ozs. of pearl- 
ash, 10 ozs. of wax, and 4 pint of water. Stir frequently, 
until a thick flaid mass is formed from which, upon removal 
from the fire, no watery liquid separates out. Add boiling water 
cautiously, until no watery drops are distinguishable. Place on 
the fire again, but do not allow to Loil, and add by degrees 8 or 9 
pints of water, stirring constantly. 

EARTHENWARE, Porous, To clean.—This often becomes foul 
with organic matter when used to hold water. Use1 oz. mu- 
riatic acid, rubbed on exterior and interior with a piece of flan- 
nel. Wash afterward with hot water. 

Eeas, To preserve.—Mix together in a tub or vessel 1 bushel 
of quicklime, 32 ozs. of salt, 8 ozs. cream of tartar, with as much 
water as will reduce the composition to a sufficient consistence to 
float an egg. It is said that this treatment will preserve the eggs 
perfectly sound for two years at least. 

FLOWERS, Preserving.—The flowers must be caréfully sur- 
rounded by perfectly dry, fine sand, in such a manner that they 
will hold their form, the pressure of the sand: upon all surfaces 
being alike. Any fine clean sand will answer ; it should be sifted 
to remove ail coarse particles, and then washed in successive 
waters until dust and all earthy and clayey matters are washed 
away, and the Jast-waters when poured off are perfectly clear. 
The sand is then to be dried and then placed over a fire in a 
proper vessel, until quite hot, hotter than the hand can bear, 
and when cool it will be fit to use. After heating, it should be 
used at once, before it can absorb moisture from the air. Good 
results have been obtained by taking a clean, thoroughly dry 
flower-pot, the hole in the bottom of which was stopped by a 
cork. This was filled a third full of the dry sand, the flowers 
set carefully in the sand, and then more sand slowly added, so as 
to surround and cover the flowers inside and out, and set in a 
warm place, At the end of 24 hours, the cork was removed 
from the hole in the flower-pot, and the sand allowed to run out 
in a small and gentle stream, The flowers were left in the pot, 
perfectly dry. 

FLY-PAPER, ADHESIVE.—Smear paper with a mixture of mo 
lasses and linseed-oil. 

FRAGMENTS OF METAL, Extracting, from the flesh.—A simple 
and usually successful mode of extracting a needle, or any piece 
of steel or iron broken off in the flesh, is accomplished by the 
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application of a simple pocket magnet. Iron filings have a way 
of imbedding themselves in the eye which defies almost every 
ordinary means for their extraction. For their removal, a small, 
blunt, pointed bar of steel, well magnetized, will be found excel- 
lent, and we should recommend that workmen liable to such in- 
juries keep such an instrument about them. It would be a good 
plan to insert such a bar in a penknife, in a manner similar to a 
blade. 

Fruit, Canning.—The following table for boiling fruit in cans 
will doubtless prove useful. The first figure after the name of 
the fruit refers to time of boiling in minutes, the second to 
ounces of sugar to the quart : Cherries, 5, 6; raspberries, 6, 4 ; 
blackberries, 6, 6; gooseberries, 8, 8 ; currants, 6, 8; grapes, 10, 
8; plums, 10, 8; ee (whole), 15, 4; peaches (halves), 8, 4; 
pears (whole), 30, 8 ; crab-apples, 25, 8; quinces (sliced), 15, 10; 
tomatoes, 80, none; beans and peas, 3 to 4 hours. 


FuRNACE HBAT, To moisten.—Dry furnace heat, productive of 
throat and lung diseases, may be moistened by hanging a wet 
towel in front of the register, the lower edge of the towel being 
allowed to dip in a shallow vessel of water. | 


FURNACE, To prevent rust in a.—Throw some quicklime loose- 
ly on a board, and place inside the furnace. 

FURNITURE, Refinishing oiled or varnished.—Oiled furniture, 
scratched or marred, may be restored by rubbing with a woolen’ 
rag dipped in boiled linseed-oil. Varnished, by similarly rubbing 
with a varnish of shellac dissolved in alcohol. 

Faprics, To make uninflammable.—The lightest materials are 
rendered uninflammable by washing in a concentrated neutral so- 
lution of tungstate of soda, diluted with about one third of water, 
and then mixed with 3 per cent of phosphate of soda. 

Fret, Frosted.—These can be relieved of soreness by bathing 
in a weak solution of alum, 

FERNS, Ornaments made of.—Handsome ornaments can _ be 
made by mounting fern-leaves on glass. The leaves must first’ 
be dyed or colored. They are then arranged on the mirror ac- 
cording to fancy. A butterfly or two may be added. Then a 
sheet of clear glass of the same size is placed on top, and the two 
sheets secur: d together at the edges and placed in a frame. 

FrrE-ALARM, A simple and good.—An old gun loaded with a 
heavy charge of powder, and hung near the rafters in a barn, or 
in any dangerous locality about the house, makes an excellent 
fire-alarm. The explosion is caused by the heat. 

Fire, Extinguishing.—A solution of pearlash in water, thrown 
upon a fire, extinguishes it instantly ; the proportion is 4 ozs., 
dissolved in hot water, and then poured into a bucket of common 
water. 

Fires, Kerosene.—Never try to extinguish a kerosene fire with 
water. Smother the flames with blankets or rugs. 


Frere, Precautions in case of.—Keep all doors and windows of 
the structure closed until the firemen come ; put a wet cloth over 
the mouth and get down on all fours in a smoky room ; open the 
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upper part of the window to get the smoke out. If in a theatre, 
keep cool. Descend ladders with a regular step, to prevent vibra- 
tion. If kerosene just purchased can be made to burn in a sau- 
cer by igniting with a match, throw it away. Put wirework over 
gaslights in show-windows ; sprinkle sand instead of sawdust on 
floors of oil stores ; keep shavings and kindling-wood away from 
steam-boilers, and greasy rags from lofts, cupboards, boxes, ete. ; 
see that all stove-pipes enter well in the chimney, and that all 
lights and fires are out before retiring or leaving place of busi- 
ness ; keep matches in metal or earthen vessels, and out of the 
reach of children ; and provide a piece of stout rope, long enough 
to reach the ground, in every chamber. Neither admit any one, 
if the house be on fire, except police, firemen, or known neigh- 
bors ; nor swing lighted gas-brackets against the wall ; nor leave 
small children in a room where there are matches or an open fire; 
nor deposit ashes in a wooden box or on the floor ; nor use a light 
in examining the gas-meter. Never leave clothes near the fire- 
place to dry ; nor smoke or read in bed by candle or lamp light ; 
nor put kindling-wood to dry on top of the stove; nor take a 
light into a closet ; nor pour out liquor near an open light; 
nor keep burning or other inflammable fluids in a room where 
there is a fire; nor allow smoking about barns or warehouses. 


Fires, Usual causes of.—Churches and lecture-rooms of ail 
descriptions.—Hot air, hot water and steam pipes, and furnaces 
and stoves. Sticking candles against coffins in vaults. Christ- 
mas and other decorations around or too near gas-fittirgs, fires, 
or lights. Sparks falling upon birds’ nests in spires and belfries. 

Curriers and workers in leather.—Lime slaked by rain. Sparks 
from foul flues and furnaces passing through opening and pro- 
jecting eaves of drying-rooms. Friction of machinery in bark- 
mills. Timber, coals, shavings of wood, and leather too near flues, 
Drying stoves and furnaces. Spontaneous ignition. Smoking in 
bark and other rooms. 

Drapers, tailors, makers up and vendors of male and female ut- 
tire—Working late, being tired and falling asleep, or becoming 
careless too near fires and lights. Unprotected and swinging gas- 
brackets. Crinolines coming in contact with fire in oren fire- 
places. Light, pendent goods being blown, by the opening and 
shutting of doors or by concussions or drafts, into unprotected 
‘lights. Goods hung on lines increase the risk in various ways, 
such as conveying the flame from one end of a room to the 
other, and, when the line breaks down, making three separate 
fires, one at each end and one in the middle at the same time, 
thus originating three distinct fires for each line. Cuttings left 
carelessly about. Using lights while intoxicated, especially by 
tailors’ work-people. Ironing-stoves, hot plates, smoothing-irons, 
etc., too near and sometimes on timber and goods. Smoking-to- 
bacco, and matches for lighting it, 

Engineering works, and workers in metal of all descriptions.— 
Sparks from striking hot metal, hot metal castings, etc., left too 
near timber, Heat from furnaces, forges, and smiths’ hearths and 
flues. Friction of machinery. Japanners’ stoves overheated or de- 
fective. Accidents with melted or hot metal. Explosions of blast. 
furnaces. Spontaneous ignition of oily waste, moulders’ lamp, and 
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other blacks ; sawdust or sweepings and oil ; spontaneous heating 
of iron turnings, etc., when mixed with water and oil. 

Farming-stock, stables, hay, grain, or flour stores of ail descrip- 
tions.—Stacking hay while green. Sparks from passing locomo- 
tives, etc. Sparks from steam thrashing machines. Sticking 
candles against walls and timber in barns and stables. Vagrants 
smoking in stables. Vagrants being refused alms. Fire-arns 
used near farming-stock, such as haystacks, etc. 

Makers of gunpowder, fireworks, lucifer matches, and explosive 
compounds.—Overheating of drying-stoves and explosive mix- 
tures. Dropping lucifers. Unprotected lights. Smoking. Leav- 
ing phosphorus uncovered with water. Friction and percussion 
from nails in boots. Sparks passing through broken windows. 
The sun’s rays being concentrated through bull’s-eyes, knots, 
etc.,in glass. Defective casks containing gunpowder or other 
explosive materials. Spontaneous ignition of red fire and such- 
like compositions. Carelessness in the supervision of young 
children employed. Shavings and chips too near fires and lights. 

Gas-works.—Hot coke near timber, etc. Seeking for an escape 
with unprotected lights. Timber too near furnaces, retorts, etc. 
Lime slaked by rain. Defective fittings and appliances. Spon- 
taneous ignition of coals. 

Hat manufactories.—Boiling shellac. Hot irons left on timber 
and otherinflammable things. Defective drying and other stoves. 
Smoking tobacco. 


FisHine, Comfortable.—A plan practiced on the Western 
lakes in winter consists in having a smal] house, built on run- 
ners like those of a sled, in which is placed a small stove, while 
in the floor a small aperture is left throuzh which to drop the 
lines. Holes are cut in the ice, the houses are moved over them, 
and the fishermen sit by a warm stove while drawing in the fish. 


FIsH, GOLD, Treatment of.—Seth Green says this as to the 
proper care and treatment of gold-fish : “ Never take the fish in 
your hand. If the aqaarium needs cleaning, make a net of 
mosquito-netting and take the fish out in it. There are many 
gold-fish killed by handling. Keep your aquarium clean, go 
that the water looks as clear as crystal. Watcli the fish a little, 
and you will find out when they are all right. Feed them all 
they will eat and any thing they will eat—worms, meat, fish- 
wafer, or fish-spawn. Take great care that you take all that they 
do not eat out of the aquarium ; any decayed meat or vegetable 
in water has the same smell to fish that it has to you in air. If 
your gold-fish die, it is attributable, as a rule, to one of three 
causes—handling, starvation, or bad water.” 


FisHinG-Linkgs, To water-proof.—Apply a mixture of 2 parts 
babe linseed-oil and 1 part gold size ; expose to the air, and 
ry. ; 


FLANNELS, To wash.—Take soft water, as warm as you can 
bear your hands in. Make a strong suds, well blued. In wash- 
ing fine flannels, wet but one piece at a time; soap the dirty 
spots and rub with the hands, as washboards full the flannels. 
When half clean, add three times as much blue as for cotten 
clothes. Use plenty of soap. When clean, have ready a rinse of 
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the same temperature as the suds, rinse well, wring tight, shake 
briskly for a few minutes, hang out in a gentle breeze. When. 
nearly dry, roll smooth and tight for an hour or two. Press with 
a moderately hot iron. If embroidered, press on the wrong side, 
Flannels washed in this way will look white and clean when 
worn out, and the quality will look better than when new. 


GARBAGE, To dispose of —When not fed to pigs, the best way 
to get rid of kitchen refuse is to burn it in the range or stove. 


GAS EscapinG, To detect.—To find the leak, first see that no 
burners have been left accidentally turned on. This is often the 
case where the cock has no stop, and is caused by the cock being 
partially turned around again so as to open the vent. Imperfect 
siop-cocks for this reason are dangerous, and should be promptly 
repaired. Try all the joints of the gas-fittines, by bringing a 
lighted match near them, to ignite the escaping gas if any there’ 
be. In case it is found by the sense of smell that the gas is 
escaping either within. the floor or walls, do not on any account 
apply a match near a crevice. ‘lurn off the was at the metre, 
and send for a gas-fitter at once. In ordinary leaks, the burner 
or joint should be unscrewed, and white lead or common bar- 
soap rubbed in the threads before screwing home again. 


GaAs-LigHt, Average prices of, in the United State3.—Maine, 
$3.87. New.Hampshire, $3.96. Vermont, $4.80. Massachusetts, 
$3.86.. Rhode-Island, $3.35. Connecticut, $4.03. New-York, $3.83. 
New-Jersey, $3.80. Pennsylvania, $3.46. Delaware, $3.95. Mary- 
land, $3.59. Dist. of Columbia, $3.16. Virginia, $3.89. West- 
Virginia, $3.11. North-Carolina, $6.67. South-Carolina, $3.80. 
Georgia, $5.07. Florida, $8.00. Alabama, $4.83. Mississippi, 
$5.25. Michigan, $3.48. Wisconsin, $3.87. Ohio, $3.32. Indiana, 
$3.54. Illinois, $3.87. Kentucky, $3.92. Tennessee, $4.06. Min- 
nesota, $4.31. Iowa, $4.52. Missouri, $3.95. Arkansas, $5.00. 
Louisiana, $4.50. Texas, $5.75. Kansas, $4.55. Colorado, $5.00. 
Utah, $4.00. California, $6.11. 

Total average net price of gas in the United States, $4.324. - 

GILT FRAMES, To restore-—Rub with a sponge moistened in 
turpentine, 


Guass, To break in any required form.—Make a small notch, 
by means of a file, on the edge of a piece of glass; then make 
the end of a tobacco-pipe, or a rod of iron about the same size, 
red-hot in the fire, apply the hot iron to the notch, and draw it 
slowly along the surface of the glass in any direction you 
please ; a crack will be made in the glass and will follow the di- 
rection of the iron. Round glass bottles and flasks may be cut in 
the middle by wrapping round them a worsted thread dipped in 
spirits of turpentine, and setting it on fire when fastened on the 
glass. 


Guass Jars, To cut.—Fill the jar with lard-oil to where you 
want to cut the jar ; then heat an iron rod or bar to red heat, im- 
merse it in the oil ; the unequal expansion will check the jar all 
round at the surface of the oil, and you can lift off the top part. 

Guass, To cut without a diamond.—Hold it level under water, 


and, with a pair of scissors, clip it away by small bits from the 
edges. 
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GREASE-SPOTS ON CLOTHING, To remove.--In using benzole or 
turpentine, people make the mistake of wetting the cloth with 
the turpentine and then rubbing it with a sponge or piece of 
cloth. The only way to radically remove grease-spots is to place 
soit blotting-paper beneath and on top of the grease-spot, which 
spot has first been thoroughly saturated with the benzole, and then 
well pressed. The fat gets now dissolved and absorbed by the 
paper, and entirely removed from the clothing. 


Hams, Pickle for curing.—An excellent, well-recommended 
pickle for curing hams is made of 14 Ibs. of salt, 4 1b. of sugar, 
4 oz. of saltpetre, and 4oz. of potash. Boil all together till the 
dirt from the sugar has risen to the top and is skimmed. Pour 
it over the meat, and leave the latter in the solution for 4or 5 
weeks. 


HEARTHS, SOAPSTONE, To wash.—Use pure water, and then 
rub with powdered marble or soapstone put on with a piece of 
the same stone. 


HEARTHS, To clean gray marble.—Rub with linseed-oil, and no 
spots will show. 


IcE-WaATER, To .preserve.—Make a hat-shaped cover of two 
thicknesses of paper, with cotton batting 4 inch thick between. 
Place over the entire pitcher 


INCUBATOR, A cheap.—One of the easiest constructed forms 
of incubator for the artificial hatching of eggs consists simply of 
a cask well buried ina manure-heap. In the bottom of the cask 
place one or two sieves to hold the eggs, and make a door in the 
side for the removal of chickens, etc. A pane of glass may also 
ke inserted either in the door or at any convenient point for view- 
ing the interior. In the head. which should be removable, make 
an opening provided with a sliding cover, for regulating the size 
of the aperture, as may be necessary. Form a bed of fresh 
manure about 1 ft. thick (after bedding) and 6 ft. square, On 
this set the cask, and pack more manure around the latter until 
flush with the top. Now take off the head or cover and place a 
thermometer on one of the sieves. Replace the cover. The 
natural heat of the manure will warm the interior of the cask. 
When the temperature reaches 104° (seen by the thermometer), 
place the eggs on the sieves. The hatching process then begins, 
and lasts the usual time. Care should be taken to turn the eggs 
over once a day, and to allow them to cool slightly, thus imitat- 
ing the natural habit of the hen when she leaves her nest in 
search of food. The temperature of the interior is kept uniform 
at 104° by removing manure from the side of the cask to lessen 
the heat, or by substituting manure fresh from the stables in 
place of the older material, in order to increase the warmth. 

After the chickens have emerged from the shell, the inte- 
rior of the cask should be carefully cleaned, and an artificial 
‘‘ mother” placed inside. This last consists of a loosely-fitting 
disk of wood, covered on its under side with sheepskin or a piece 
of buffalo-robe. Under it the chickens nestle. It may be sup- 
ported from the head bya piece of cord, or by a rod held in 
clamps, so that its distance from the bottom of the cask may be 
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adjusted to suit. The warmth necessary for the young chickens 
is maintained by the manure, so that the latter answers both for 
this purpose and for the hatching. The slide mentioned above, 
as located in the head of the cask, is intended for ventilating the 
interior. 

This plan is now in practical operation on one of the largest 
poultry farms in the country and is evidently more simple than 
any other involving the use of specialapparatus and gas or lamps 
for heating. A cylindrical vessel must be used—never a square 
one, since the chickens, in the latter case, will crowd into corners 
and smother each other. The number of eggs hatched depends 
upon the size of the cask or the number of casks used. As many 
as one thousand eggs have been thus incubated ata time. Any 
farmer having a manure-heap, however small, can easily test the 
plan, if only with a dozen eggs. The matter requiring the 
greatest care is to keep the temperature in the cask uniform, and 
to have the manure sheltered from rain, which would cool it. 


INK, INDELIBLE, To remove.—If the ink is a nitrate of silver 
preparation, it may be taken out of the fabric (1) by washing the 
latter in a solution of hyposulpbite of soda, or (2) by moistening 
it with a solution of biclloride of copper, and then washing it 
with liquid ammonia. 

Ink-STArns, To remove, from mahogany.—Pui a few drops of 
spirits of nitre in a teaspoonful of water, touch the spot with a fea- 
ther dipped m the mixture, and, on the ink disappearing, rub it 
over immediately with a rag wetted in cold water, or there will 
be a white mark which will not easily be effaced. 


Ink-STAINS, To remove.—Wash carefully with pure water, and 
apply oxalic acid; and, if the latter changes the dye toa red 
tinge, restore the color by ammonia. 


InsEcT BrrEs.—A good remedy is borax, 1 0z., dissolved in 1 
pint water previously boiled and ailowed to cool. 


Keys, Fitting.—When it is not convenient to take a lock apart 
to fit a new key, the key-blank should be smoked over a candle, 
inserted in the keyhole, and pressed firmly against the opposing 
wards of the lock. ‘The indentations in the smoked portion made 
by the wards willshow where to file. 


LAMP-BURNERS, To fasten kerosene.—Plaster of Paris mixed 
with resin soap is a good cement for this purpose. 


LEAD-CoLic, Preventives of.—If working in lead, wash the 
hands several times a day in a strong decoction of oak-bark. 
Keep the hair short, and (if a painter) wear a clean cloth cap. 
The clothes should be frequently washed, and the hands also, es- 
pecially before touching food. Before eating, the mouth should 
be rinsed with cold water. A weak oak-bark decoction should be 
used as a wash several times a week. The body should be sponged 
night and morning with cold or tepid water. and the hair tho- 
roughly washed every evening after work. The food should con- 
tain a large proportion of fatty substances, and milk should be 
taken in large quantities. 


LEAF AND FLOWER IMPRESSIONS, To make.—Take a small 
quantity of printer’s ink, thinly put it on glass, evenly distribut- 
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ed. The end of the index-finger will serve as the printer’s ball, 
to cover one side of the leaf uniformly ; then lay it tothe exact 
place where you wish the print to be ; lay over it a piece of thin, 
soft paper large enough to cover it; then, without moving the 
leaf, press all parts of it with ibe end of the thumb firmly, and 
you will have a perfect impression, that no engraver can excel ; 
and by adjusting the leaves at the proper points, accurate prints 
can be taken, and, aided with the brush or pen, the stem and 
whole plant can be shown. Excellent specimens of impressions 
of barks of trees can be made by slicing the bark ; and with a 
little care, the stems can also be taken, as well as flowers. When 
colored with the aniline colors, they are very like colored en- 
gravings. 

LEATHER, To water-proof.—Saturate with castor-oil. This is 
excellent for winter boots. 


LIFE PRESERVER, A simple.—It is not generally known that, 
when a person falls into the water, a common felt hat can be 
“made use of as a life-preserver. By placing the hat upon the 
water, rim down, with the arm around it pressing it slightly to 
the breast, it will bear a man up for hours. 


LINEN, To bleach.—Javelle water, used for turning white the 
dirtiest linen and removing stains, is composed of bicarbonate of 
soda, 4 lbs.; chloride of lime, 1 1b. Put the soda intoa kettle over 
the fire, add 1 gallon of boiling water, let it boil from ten to fif- 
teen minutes, then stir in the chloride of lime, avoiding lumps. 
Use when cool. This is good for removing fruit-stains from 
white underwear. 


MARBLE, T'o clean.—Common soda, 2 parts ; pumice-stone (pul- 
verized), 1; finely powdered chalk, 1. Sift through a fine sieve, 
and mix with water. Rub all over the marble until the stains 
are removed. Then wash the stune with soap and water. Marble 
that is yellow with age, or covered with green fungoid patches, 
may be rendered white by first washing it with a solution of per- 
manganate of potash of moderate strength, and while yet moist 
with this solution, rubbing with a cloth saturated with oxalic 
acid. As soon as the portion of the stone operated upon becomes 
white, it should be thoroughly washed with pure water to re- 
move all traces of the acid. 


MATCH-SCRATCHERS.—The best are pieces of shark-skin, or 
squares of fine wire gauze. 


Mice, To kill.—Sprinkle some grain near the holes, and throw 
near by a few bits of cotton saturated in chloroform. This has 
been tested, and mice have been found dead, two or three at a 
time, lying with their noses near the cotton. 


MiLpEw, To remove.—Make a very weak solution of chloride 
of lime in water (about a heaping teaspoonful to a quart of 
water), strain it carefully, and dip the spot on the garment into 
it; and if the mildew does not disappear immediately, lay it in 
the sun for a few minutes, or dip it again into the lime-water. 
The work is effectually and speedily done, and the chloride of 
lime neither rots the cloth nor removes delicate colors, when 
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sufficiently diluted and the articles rinsed afterward in clear 
water. — 


Moss ORNAMENTsS.—A beautiful orrament for the sitting-room 
can be made by covering a common glass tumbler with moss, the 
latter fastened in place by sew.ng-cotton wound around. ‘Then 
glue dried moss upon a saucer, into which set the tumbler, filling 
it and the remaining space in the saucer with loose earth from 
the woods. Plant the former with a variety of ferns, and the 
latter with wood-violets. On the edge of the grass also plant 
some of the nameless little evergreen vine, which bears red 
(scarlet) berries, and whose dark, glossy, ivy-like foliage will 
trail over the fresh blue and white ot the violets with beautiful 
effect. Another good plan is to fill a rather deep plate with some 
of the nameless but beautiful silvery and light green and delicate 
pink mosses, which are met with in profusion in all the swamps 
and marshes. This can be kept fresh and beautiful as long as it 
is not neglected to water it profusely once aday. It must, of 
course, be placed in the shade, or the moss will blanch and die. 
In the centre of this, a clump of large azure violets should be 
placed, adding some curious lichens and pretty fungeus growth 
from the barks of forest-trees, and a few cones, shells, and 
pebbles. 


MosquliToEs, To drive off.—Rub the skin with essence of penny- 
royal, or with a little coal-oil on a bit of cotton. The smell of 
the oil disappears in a few minutes. 


MusTARD POULTICE, To make a.-—In making a mustard plaster 
use no water, but mix the mustard with white of egg, and the 
result will be a plaster which will draw perfectly, but will not 
produce a blister, no matter how long it is allowed to remain. 


MUCILAGE, Pocket.—Boil 1 1b. best white glue, and strain very 
clear ; boil also 4 oz. isinglass, aud mix,.the two together; place 
them in a water-bath (glue-kettle) with 41]b. white sugar, and 
evaporate till the liquid is quite thick, when it is to be poured 
into moulds, dried, and cut into pieces of convenient size. ‘This 
immediately dissolves in water, and fastens paper very firmly. 


_ NEWSPAPER BINDER, Temporary.—Take two pieces of light 
wire, strong enough to reach across the paper once, and three or 
four pieces of stout thread. Place one wire under the paper as 
far from the edge as you choose to bind it. Put the threads 
around the lower wire up through the paper, and tie them over 
the other wire on top. ‘l‘emporary covers of stiff pasteboard may 
be added, having holes for the reception of the thread, the wires 
being placed on the outside of the cover. The successive papers 
are, of course, to be threaded, one by one, by means of an awl or 
coarse needle. 


Om-CLoTHs, Cleaning.—These should not be washed with 
soap. A coat of good copal varnish at long intervals improves 
them. Oil-cloths should never be scrubbed. Wipe with a wet 
cloth, after brushing with a soft floor- brush. 

_ OILED FLoors.—The scrapings from these should immediately 


be placed in the open air. ‘They are liable to spontaneous com- 
bustion. . 
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O1t-PAINTINGS, To restore old.—Take the painting out of the 
frame, Jay it on a table, face up, and keep a wet cloth on it for 
two or three days, changing or cleaning the cloth as often as it 
becomes soiled. When the painting is clean, wash it with a 
sponge or brush dipped in nut-oil. This is much better than 
varnishing 

PAINTER’S CoLic.—(1.) One drachm of sulphuric acid in 10 
pints of table or spruce beer, or mild ale. Shake well, and allow 
it to stand fora few hours. Take a tumblerful twice or three 
times daily. (2.) Make a beer of molasses, 14 lbs.; bruised gin- 
ger, + lb; coriander-seed, $ 0z.; capsicum and cloves, 4 oz. each; 
water, 124 galls.; yeast, 1 pint. Put the yeast in last, and let it 
ferment. When the fermentation has nearly ceased, add sul- 
phuric acid, 14 0zs., mixed with 12 ozs. water, and 14 ozs. bicar- 
bonate of soda dissolved in water. It will be fit to drink in three 
or four days. 

PAINT, To clean.—Dip a flannel rag into warm water, and wring 
it out nearly dry. Take up on the: rag as much whiting as will 
adhere, and rub this on the paint until the dirt or grease disap- 
pears. Wash the part well with clean water, and rub dry with 
soft chamois-skin. 

ParinT, To remove, from clothes.—Chloroform will remove 
paint from a garment or elsewhere, when benzole or bisulphide 
of carbon fails. 

PAINT, To remove old.—Slake 3 lbs. of stone quicklime in 
water, and add 1 lb. American pearlash, making the whole into 
the consistence of paint. Lay over the old work with a brush, 
and let it remain for from 12 to 14 hours, when the paint is easily 
scraped off. 

PAPER COMFORTERS.—T wo thicknesses of paper are better than 
a pair of blankets, and much lighter for those who dislike heavy 
bedclothes. A spread made of double layers of paper tacked to- 
gether, between a covering of chintz or calico, is really a de- 
sirable household article. Soft paper is the best, but newspapers 
will answer. 

PAPERING WALLS.—Papering and painting are best done in 
cold weather, especially the latter, for the wood absorbs the oil 
of paint much more than in warm weather; while in cold 
weather the oil hardens on the outside, making a coat which 
will protect the wood instead of soaking into it. Never paper a 
wall over old paper and paste. Always scrape down thoroughly. 
Old paper can be got off by damping with saleratus and water. 
Then go over all the cracks of the wall with plaster of Paris, 
and, finally, put on a wash of a weak solution of carbolic acid. 
The best paste is made out of rye-flour, with 2 ozs. glue dissolved 
in 1 qt. paste ; 4 oz. powdered borax improves the mixture. 


PastTE, A abate tlour—Thoroughly mix good clean flour 
with cold water to a paste, then add boiling water, stirring up 
well until it is of a consistence capable of being easily spread 
with a brush. Add to this a little brown sugar, a little corrosive 
sublimate, and about half a dozen drops of oil of lavender; 
and keep, if convenient, two days before using. 
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PETROLEUM BARRELS.—These should not be used to store food 
or drink in. They are poisonous even after being cleaned. 

PLANT-CasE, A housetop or window.—A._fernery or plant-case 
might be arranged to run the whole length of the front windows 
of a story, and be heated by a small boiler placed behind a fire- 
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SECTION OF PLANT-CASE. 


place. From this a 2-inch flow and return pipe is taken 
through the case, so as to heat it when required. The space 
around the pipes can be filled with bark, or water if desirable, 
so as to produce a moist and genial bottom heat. The ferns, 
mosses, and other decorative plants, are arranged in flat square 
pans of zinc or earthenware, as shown in our sectional sketch, 
and the effect of the whole, especially when seen from within, 
is very effective, and affords relief to the eye, which might 
otherwise look out on a dismal prospect of blackened roofs and 
svot-begrimed chimney-pots. 


PLANTS, WinDow, Care of.— Plants kept in the windows 
should be turned every morning, or the light, striking on one 
side only, will draw the plant to that side, so that all its branches 
and leaves will turn toward the window. ‘The water in the 
saucers should never be applied to the plants. In cutting slips 
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of any plant, always choose the youngest branches ; and cut off 
the slip at the junction of a joint or leaf, since the roots shoot 
more readily from such joints. If you follow these directions, and 
put sufficient sulphate of ammonia to just taint the water applied 
to your plants, you may cultivate with success almost any plant, 
even though you are an entire novice. 


PLANT-CASES, WARDIAN, Management of.—The following prin- 
ciples are those upon which a fern-case should be constructed : 
1. Have no apparatus or arrangement for drainage. 2. Make 
your case as air-tight as possible, allowing for no ventilation. 

Ferns require, tor their growth, shade and moisture ; upon the 
former, in a great degree, depends the latter. A northern or 
eastern aspect, where the morning’ sun reaches the case, we think 
is best. As regards moisture, we have the principle of self-sup- 
port in an air-tight case ;. for if you allow the sun to reach the 
case for an hour or so in the morning, you will find that the 
moisture needful for the growth of your ferns is extracted from 
the earth ; and when evening comes, this same moisture will 
condense and fall. Each day, this process of extraction and con- 
densation takes place, and your plants flourish under a necessary 
and sufficient moisture. Now, this being the kind of air we 
want, we must not, of course, ventilate our case, and allow it to 
escape, otherwise the dry air of our rooms would enter, and the 
watering of the case become a necessity. ‘This at once upsets all 
the benefits derived from these cases. The temperature, also, 
must be much more even in an air-tight case than in a ventilated 
one, where the constant opening and shutting of doors and win- 
dows would affect it. If we have no watering to do, we have no 
water to run off, and consequently require no drainage in the bot. 
tom of our case. Now, in this air-tight principle, we get at the 
secret. 

In stocking Wardian cases, the amateur will find that almost 
all ferns and mosses will do well in this case. .There are few of 
our greenhouse ferns that will not do well under this treatment ; 
the gold and silver ferns are perhaps the exception ; they do not 
always attair their full size and beauty in a Wardian case, but 
the adiantums, pteris, polypodiums, blechnums, and others do 
well. : 

In planting a case, do not place the plants too near, ncr use 
too many of a large size, but put in a few plants and of a mode- 
rate size. Water well after setting the plants out, and shade the 
case for a day or two; then give it the morning sun each day 
for an hour or two, and your ferns will soon start. Nothing can 
be more interesting than to watch them—the frond pushes its 
head above the earth, the heat and moisture of the case have 
their effect, and it gradually rises and uncurls till it reaches its 
height, then it expands into the most beautiful and graceful of 
shapes ; then what can exceed in delicacy and freshness this 
newly-born part? The lycopodiums grow finely, and spread very 
rapidly in the case ; small pieces introduced at regular intervals in 
the case will, ina marvelously short time, double their original size ; 
and if the pendent roots of the creeping species are pressed well on 
to the surface of the earth, the spaces between the plants and ferns 
will soon be filled up, and a rich and delicate carpet be produced 


276 HOUSEHOLD HINTS. 


over the whole case. For climbers, nothing can give more satis- 
faction than ficus stipulata, which can be obtained at all green- 
houses. The roots of this plant, which strike out at every joint, 


THE PRINCESS OF WALES CASE. 


have an adhesive power, and. will attach themselves firmly to the 
glass in the case, which renders the growth more rapid and regu- 
lar, It is a very interesting plant to watch ; the roots adhering 
to the glass allow a free use of the microscope, and the growth 
and circulation can be studied to great advantave from the out- 


side of the case. 
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THE SYDENHAM CASE. 


As to soil, the best mixture for the growth of ferns and 
jycopodiums is the following: Leaf-mould, 2 parts; fresh 
sand, 1 part; gravel, about the size of a pea, 1 part; and 
stable manure, chopped very fine, 1 part. Ferns which grow na- 
turally in dry places can be arranged on rock-work in the centre 
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of the case, if it is large enough to admit of it, and those re. 
quiring more moisture should be placed nearer the sides of the 
case, and they will get more moisture from the glass, where it 
deposits in greet quantities. Tie spores of ferns can be sown on 
the surface of the earth in the Wardian case, and a constant sup- 
ply of young plants can in this way be obtained, thus enabling 
the student to watch them in every stage of development. 

It happens that not unfrequently the larve of insects are in- 
troduced in the earth into the case, and hatch out under the in- 
fluence of the heat. ‘To provide against this, it will be found 
useful and interesting to put ina small-sized toad, and insects 
will disappear very soon, and give no further trouble. Toads 
will Jive through the winter perfectly well in this way, and their 
habits can be studied ; some may become aware, by trying this 
experiment, that the toad, although not one of the handsomest of 
our reptiles, is not the least interesting. 


Puants, Potting.—Those who find their efforts to raise house- 
. plants frustrated by worms may be able to win success by boiling 
the earth before setting the plants. Use little water, and allow 
it to simmer away after a few minutes of hard boil. 


PonisH, FURNITURE.—Shave very fine white wax, 3 ozs., cas- 
tile-soap, 1 oz. ; put the wax in 1 gill turpentine, and let it stand 
24 hours. Boil the soap in 1 gill water, and add to wax and tur- 
pentine. 

PoraTOES, SARATOGA, Fried.—The following is all there is of 
the cook’s secret for producing those world-renowned potatoes 
served at Moon’s Lake House, Saratoga Spr ngs, every summer : 
Peel good-sized potatoes, and slice them as evenly as possible ; 
drop them into ice-water. Have a kettle of lard, as for fried 
cakes, and very hot. Put a few at a time into a towel, shake 
them about to dry them, and then drop into the hot lard. Stir 
them occasionally ; and when of a light brown, take them out 
with a skimmer. If properly done, they will not be at all greasy, 
but crisp without, and mealy within. 


POTATOES, Frozen.—These can be cured by soaking in water 3 
days before cooking. 


' Rust-Spots, To remove from cloth.—Wet the spots of iron- 
rust on muslin or white dress-goods thoroughly with lemon-juice, 
then lay in the hot sun todry, Repeat the same if the color is 
not removed by one application. When dry, rinse in clear, cold 
water. Lemon-juice can not be used on colored goods, as it will 
take out printed colors as well as stains. It will remove all-kinds 
of stains from white goods. 


Rine, To remove, when tight on the finger.—In case a finger- 
ring becomes too tight to pass the joint of the finger, the fins ger 
should first be held in cold water to reduce any swelling or inflam- 
mation. ‘Then wrap a rag soaked in hot water around “the ring to 
expand the metal, and lastly soap the finger. A needle threaded 
with strong silk can then be passed*between the ring and finger, 
and a person holding the two ends and pulling the silk, while 
sliding it around the periphery of the ring, will readily remove 
the latter. Another method is to pass a piece of sewing-silk un- 
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der the ring, and wind the thread in pretty close spirals and close. 
ly around the finger to the end—that below the ring—and begin 
unwinding. 


Rice, To boil.—The way they boil rice in India is as follows: 
Into a saucepan of 2 quarts water, when boiling, throw a table- 
spoonful of salt ; then put in 1 pint rice, previously well washed 
in cold water. Let it boil 20 minutes, throw out in a colander, 
drain, and put back in the saucepan, which should be stood near 
the fire for several minutes. 


RAIN- WATER, To preserve sweet.—A drachm of pounded alum 
to a gallon of water is sufficient. After 24 hours, the water will 
be cleansed. All wooden vessels to hold water should be charred 
inside. Ifa mixture in the proportion of 4 1b. of lime, made into 
a paste, and added to a spoonful of powdered alum, be put into 200 
gallons of water, it will soften the water, and precipitate vegeta- 
ble and other matter. 


Rats, Bait for.—Put a drop of rhodium oil on a bit of cheese or 
meat. These animals detest chloride of Jime and coal-tar. 


Rats, To catch.—Cover a common barrel withsstiff paper, tying 
the edge around the barrel. Place a board so that the rats can 
have easy access to the top. Sprinkle cheese or other bait on the 
paper, and allow the rats to eat there unmolested for several days. 
Then place in the bottom of the barrel a stone 6 or 7 inches high, 
and pour in water until all the stone is covered, except for a space 
about big enough for one rat to,crawl upon. Now replace the 
paper, first cutting a cross in the middle. The first rat that 
climbs on the barrel-top goes through into the water, aud 
climbs on the stone. ‘The paper comes back to its original posi- 
tion, and the second rat follows the first. Then begins a fight 
for the possession of the dry place on the stone, the noise of which 
attracts the others, who share the same fate. 


Razors, Paper for sharpening.—By merely wiping the razor on 
the paper to remove the lather after shaving, a keen edge is main- 
tained without further trouble. The razor must be well sharpen- 
ed at the outset. First, procure oxide of iron (by the addition of 
carbonate of soda to a solution of persulphate of iron), well wash 
the precipitate, and finally leave it of the consistence of cream. 
Spread this over soft paper very thinly with a soft brush. Cut 
the paper in pieces two inches square, dry, and it is ready for 
use. 


Razor-Strop, To make a.—Select a piece of satin, maple, or 
rose wood, 12 inches long, 12 inches wide, and # inch thick ; allow 
84 inches for length of handle. Half an inch from where the 
handle begins, notch out the thickness of the leather so as to 
make it flush toward the end. Taper also the thickness of the 
leather ; this precaution prevents the case from tearing up the 
leather in putting the strop in. Then round the wood very 
slightly, just enough (say 4 of an inch) to keep from cutting by 
the razor in stropping and turning over the same. Now select a 
proper-sized piece of fine French bookbinder’s calfskin, cover with 
good wheat or rye paste, then lay the edge in the notch, and se- 
cure it in place with a small vise, proceed to rub it down firmly 
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and as solid as possible with a tooth-brush handle (always at hand, 
or should be), and, after the whole is thoroughly dry, trim it neat- 
ly and make the case. 


SLEEPLESSNESS, Cure for.—Mr. Frank Buckland says: “If [am 
much pressed with work, and feel I shall not sleep, I eat two or 
three small onions, and the effect is magical. Onions are also 
excellent things to eat when much exposed to intense cold. In 
salmon-fishing, common raw onions enable men to bear the ice 
and cold of the semi-frozen water much better than spirits, beer, 
etc. Ifa person can not sleep, it is because the blood is in his 
brain, not in his stomach ; the remedy, therefore, is obvious: call 
the blood down from the brain to the stomach. This is to be 
done by eating a biscuit, a hard-boiled egg, a bit of bread and 
cheese, or something. Follow this up with a glass of wine or 
milk, or even water,-and you will fall asleep.” 


SMOKED Mnu&at, To preserve.—The keeping qualities of smoked 
Meat do not depend upon the amount of smoking, but upon the 
uniform and proper drying of the meat. It is of considerable ad- 
vantage also to roll the meat on its removal from the salt, before 
smoking, in sawdust or bran. By this mea:.s the crust formed in 
smoking will not be so thick ; and if moisture condenses upon 
the meat it remains in the bran, the brown coloring matter of the 
smoke not penetrating. The best place to keep tle meat is ina 
smoke-house, in which it remains dry without drying ont entirely, 
as it does when hung in a chimney. 


SPATTER-WORK PicTuRES.—These are delicate designs in white 
appearing upon a softly-shaded ground. Procure a sheet of fine 
uncalendered drawing-paper, and arrange thereon a bouquet of 
pressed leaves, trailing vines, letters, or any design which it is de- 
sired to have appear in white. Fasten the articles by pins stuck 
into the smooth surface, which should be underneath the paper. 
Then slightly wet the bristles of a tooth or other brush in rubbed 
Indian ink, or in common black writing-ink, and draw them across 
a stick in such a manner that the bristles will be bent and 
then quickly released. This will cause a fine spatter of ink upon 
the paper. Continue the spattering over all the leaves, pins, 
and paper, allowing the centre of the pattern to receive the 
most ink, the edges ‘shading off. When done, remove the design, 
and the forms will be found reproduced with accuracy on the 
tinted ground.. With a rustic wooden frame, this forms a very 
cheap and pretty ornament. 


Spoons, To remove stains on, caused by boiled eggs.—Rub 
with common salt. 


SPONGES, Cleaning.—A gelatinous substance frequently forms 
in sponges after prolonged use in water. A weak solution of 
permanganate of po'assa will remove it. The brown stain caused 
by the chemical can be got rid of by soaking in very dilute muria- 
tic acid. An old and dirty sponge may be cleaned by first soak- 

‘ing it for some hours in a solution of permanganate of potassa, 
then squeezing it, and putting it into a weak solution of hydro- 
chloric acid, 1 part acid to 10 parts water. 
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SPONGES, To bleach.—Wash first in weak muriatic acid, then 
in cold water ; soak in weak sulphuric acid, wash in water again, 
and finally rinse in rose-water. 

Stains oF AcID Fruit, To remove, from the hands.—Wash 
the hands in clear water, wipe ‘them lightly, and while they are 
yet moist, strike a match and shut your hands around it so as to 
catch the smoke, and the stain will disappear. 

SrarcuH, To prevent souring when boiled.—Add a little sul- 
phate of copper. 

STONE, To remove moss from.-—This is useful for the green 
mould which forms on marble and brown:stone steps. Apply a 
solution of 75 grains of carbolic acid to 1 quart of water. 

STOPPERS, GLASS, To remove.—To move a tight glass stopper, 
hold the neck of the bottle toa flame, or take two turns of a string 
and seesaw it. The heat engendered expands the neck of the 
bottle before the expansion reaches the stopper. 

StovE-HoLEs In Watts.—See that these openings for the 
pipes are protected by good tin covers after the stoves are taken 
down. Do not stuff rags in. 

STRAW MatTtTinc, Washing,—Use a cloth dampened in salt 
water. Indian meal sprinkled over it and thoroughly swept out 
will also cleanse it finely. 

Stypric PAPER, for stopping the bleeding of smaJl wounds.— 
Mix gum benzoin (best quality), 11b.; rock alum, 1 ]b.; water, 44 
gals. Boil in a tin vessel for 4 hours, replacing the water lost by 
evaporation. Saturate paper with the solution, dry carefully, and 
brush over with a concentrated solution of perchloride of iron, 
Keep in a water-proof ani air-tight case. 

SAFE, Home-made fire-proof.—The best is a hole in the ground 
well lined with brick and cement. 

SuHirtT-Bosoms, Glossing,—Take 2 ozs. of fine white gum-ara- 
bic powder, put it in a pitcher, and pour on a pint or more of wa- 
ter, and then, having covered it, let it stand all night. In the 
morning, pour it carefully from the dregs into a clean bottle, cork, 
and keep it for use. A teaspoonful of gum-water stirred in a 
pint of starch, made in the usual way, will give to lawns, white 
or printed, a Jook of newness when nothing else can restore them, 
after they have been washed. 

SHoEs, Bronzing.—Black shoes may be bronzed by a strong 
solution of aniline red in alcohol. 

SHOES, Black varnish for.—Take 10 parts, by weight, of shellac, 
and 5of turpentine. Dissolve in 40 parts alcohol, in which fluid 
should be previously dissolved 1 part extract of logwood, with 
some neutral chromate of } otassa and sulphate of indigo. This 
varnish is to be kept in well-stoppered bottles. 

SIDEWALKS, Slippery.—Put on hot sand instead of ashes. 

’ Smx, Washing.—The way to wash silk is to spread it smooth- 
ly upon a clean board, rub white soap upon it, and brush it with” 
a clean hand-brush. 

SILVER, To clean.—A strong solution of hyposulphite of soda is 

useful for this purpose. 


te 
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SILK, ETc., To clean.—A teaspoonful of powdered borax dis- 
solved in 1 qt. tepid water is good for cleaning old black dresses 
of silk, cashmere, or alpaca. 

SILVER-PLATE, To keep bright.—Warm the articles, and coat 
carefully over with thin collodion diluted with alcohol, using a 
wide soft brush for the purpose. 

S1inK-Spouts, To thaw frozen.—Place one end of a piece of lead 


pipe against the ice to be thawed, and then through a funnel in 


the upper end pour boiling water. Keep the pipe constantly 
against the ice, and a foot or more per minute can be penetrated. 
In order to thaw out water-pipes that become frozen and are inac- 
cessible, the plan used by New-York plumbers is to surround 
small india-rubber tubing with coiled wire so as to stiffen it and 
admit of its being inserted far into the pipe. Through the tubea 
current of steam from a small boiler over a charcoal furnace is 
allowed to pass. This acts very quickly, except when the pipe 
takes avery irregular course, in which case there is no remedy ex- 
cept to dig down into the earth or break out walls until the pipe 


cau be reached, and thawed by the direct application of heat. 


Soap, Adulteration of, by starch.—This is detected by dissolv- 
ing the soap in alcohol, which leaves the starch behind. 


Soap, GALL, To make.—Gall soap, excellent for washing silks 
and ribbons, may be made by heating 1 Ib. cocoanut-oil to 60° 
Fahr., into which $1b. caustic soda is gradually stirred. To this 
+ 1b. Venice turpentine, previously warmed in another vessel, is 
added. The kettle is allowed to stand for four hours, subject to 
a gentle heat, after which the fire is increased until the contents 
are perfectly clear. One pound ox-gall, followed by 2 lbs. castile- 
soap, is then mixed in, and the whole allowed to cool, when it 
may be cut into cakes. 

Soap, HARD, To prevent crumbling.—Dip the bars in a mixture 
of resin-soap, beet- tallow, and wax. 


Soap, Home-made.—Soap-making is not an easy process ; some- 
times the ashes are poor, or the right proportions of lye and 
grease are not used ; at other times the soap appears to be good 
when put up, but changes entirely after standing a few days. 
The last trouble usually arises from getting the soap too strong 
and diluting with water. If very strong, it will be thin and dark ; 
and by adding cold water and thoroughly stirring, the color is 
changed many shades lighter and the mass thickened, giving it 
the appearance of a No. 1 article, while in reality it is very poor. 
Hickory-ashes are the best for soap-making, but those from sound 
beach, maple, or almost any kind of hard wood except oak, will 
answer well. A common barrel, set upon an inclined platform, 
makes a very good leach ; but one made of boards set in a 
trough in V-shape is better, for the strength of the ashes is better 
obtained, and it may be taken io pieces when not in use, and put 
away. First, in the bottom of the leach, put a few sticks ; over 
them spread a piece of carpet or woolen cloth, which is ‘much 
better than straw ; put on a few inches of ashes, and then from 4 
to 8 qts. lime; fill with moistened ashes, and pack well down. 
Pack the finest in the centre. It is. difficult to obtain the full 
strength of ashes in a barrel without removing them aftera day’s 
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leaching, and mixing them up and replacing. The top should be 
first thrown off and new ashes added to make up the proper quan- 
tity. Use boiling water for second leaching. Take about 4 gal- 
lons lye, and boil up thoroughly with 12 lbs. clear gréase, then 
add the lye as it is obtained, keeping a slow fire and stirring often 
until you have a barrel of soap. After boiling the grease and 4 
gallons lye together, it may be put in a barrel and the rest of the 
lye added there. ‘This will form good soap if frequently stirred ; 
but the heating process is the best, when weather and time will 
permit. 

TATTOO-MARKS ON THE SKIN, To remove.—Blister the part with 
a plaster a little larger than the mark ; then keep-the place open 
for a week with an ointment ; finally, dress it to get well. As the 
new skin grows, the tattoo-marks will disappear. 


TAR-Spots, To remove.—Butter will remove tar-spots. Soap 
and water will afterward take out the grease-stain. 


TEA-KETTLE, To prevent rust forming inside a.—Keep an oyster- 
shell in the bottom of the kettle; and when water is wanted, 
pour off without agitating the vessel. Be careful also not to let 
the water stand in the vessel when not in use. 


TEETH, Extracting, Simple method of, for children.—The ope- 
ration consists in simply slipping a rubber ring over the tooth and 
forcing it gently under the edee of the gum, The patient is 
then dismissed, and told not to remove the appendage, which ina 
few days loosens the tooth, and causes it to fall out. 


TIN, Scouring.—Kerosene and powdered lime, whiting, or wood- 
ashes, will scour tins with the least labor. 


TOOTHACHE —Saturate a bit of cotton wool in a strong solution 
of ammonia, and apply it immediately to the affected tooth. 


TUBS AND PAILS, to prevent shrinking of.—Saturate with gly- 
cerine. 


VEGETABLES, To wash.—Vegetables should never be washed 
until immediately before prepared for the table. Lettuce is made 
almost worthless in flavor by dipping it in water some hours be- 
fore it is served. Potatoes suffer even more than other vegetables 
through the washing process. They should not be put in water 
till just ready for boiling. 

VENTILATION OF SLEEPING-Rooms, Simple plan for.—A piece 
of wood 3 in. high, and exactly as long as the breadth of the 
window, is to be prepared. Let the sash be now raised, the slip 
of wood placed on the sill, and the sash drawn closely upon it. 
If the slip has been well fitted, there will be no draft in conse- 
quence of this displacement of the sash at its lower part ; but the 
top of the lower sash will overlap the bottom of the upper one, 
and between the two bars perpendicular currents of air, not felt 
as draft, will enter and leave the room. 


VINEGAR, To make, from molasses.—Vinegar may be made by 
mixing 16 parts pure water, 1 part syrup of molasses, and 1 part 
baker’s yeast ata temperature of about 80° Fahr., and keeping the 
compound in a warm atmosphere from ten to thirty days. A 
little old vinegar, added on the second or third day, will aid the 
process, 


\. 
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VINEGAR, Raspberry.—Pour over 1 lb. bruised berries, 1 qt. of 
the best cider vinegar ; next day, strain the liquor on 1 Ib. of fresh 
ripe raspberries, bruise them also, and on the following day do 
the same. Do not squeeze the fruit, only drain she liquor 


thoroughly. Putthe juice into a stone jar, and add sugar in pro- 


portion of 1 1b. toa pint. When the sugar is melted, place the 
jars in a saucepan of water, which heat; skim the liquor, and 
after it has simmered for a few minutes, remove from the fire, 
cover, and bottle. 


WASHING-BLUE.—Twenty lbs. white potato starch, 20 Ibs. 
wheat starch, 20 lbs. Prussian blue, 2 lbs. indigo carmine, and 2 lbs. 
finely-ground gum-arabic are mixed in a trough, with the gradual 
addition of sufficient water to form a half-fluid, homogeneous 
mass, which is then poured out on a board with strips tacked to 
the edges. It is then allowed to dry in a heated room until it 
does not run together again when cut. It is next cut, by a 
suitable cutter, into little cubes, and allowed to dry perfectly. 
They are finished by being placed in a revolving drum, with a 
suitable quantity of dry and finely pulverized Paris blue, until 
they have a handsome appearance. The cost is about 12 cents 
per pound, 


WASHING COLORED FABRICS.—Before washing almost any 
colored fabrics, soak them in water, to each gallon of which a 
spoonful of ox-gall has been added. A teacupful of lye in a pail 
of water is said to improve the color of black goods. A strong 
tea of common hay will improve the color of French linens. 
Vinegar in the rinsing water, for pink and green, will brighten 
those colors ; and soda answers the same end for both purple 
and blue. 


WALL-PAPER, Removing stains on.—Stains on wall-paper can 
be cut out with a sharp penknife, and a piece of paper so nicely 
inserted that no one can see the patch. 


Warts, Cure for.—Rubbing warts, night and morning, witha 
moistened piece of muriate of ammonia is said to cause their 
disappearance without pain or a scar resulting. 


WATER-CLOSETS, Ventilating pipes for.—Extend pipes from 
water-closet traps, or one (larger) from the main waste-pipe, into 
the nearest chimneys. The pestilent gases will thus be carried 
off instead of being allowed to escape into the house. 

WATER, Hard, To soften.—Boil or add a small quantity of 
quicklime mixed to a cream with water. 


Water, To purify, from smoke.—Enough permanganate of 
potassa is added to give the faintest possible tinge to the water. 
After standing 24 hours, the impurities will all be precipitated. 


Wovunpbs, CuT.—A wound made by a knife or other sharp in- 
strument is best healed by bringing the edges together and put- 
ting on a bandage which will not exclude the air. Nature will 
work the cure, if the person be healthy, much better than any 
salve or ointment. 


WaTER-LiniEs, To raise.—Water-lilies may be raised about 


one’s house by the following method: Sink in the ground the 
half of an old cask, and cover the bottom with peat and swamp 
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mud, and then fill with water. Dig the lily roots early in the 
spring, and place them in the earth at the bottom of the tub. 


Winpows, Washing.—In washing windows, a narrow-bladed 
wooden knife, sharply pointed, will take out the dust that hardens 
in the corners of the sash. Dry whiting will polish the glass, 
which should first be washed with weak black tea mixed with a 
little alcohol. Save the tea leaves for the purpose. 


WINE, Preservation of, by heating.—Wine may be kept with- 
out altering in quality for an indefinite period of time, in all 
climates, after having been first submitted to the action of artifi- 
cial heat. The temperature to which it must be raised is from 
131° to 140° Fahr. If the wine does not contain naturally more 
than 10 or 12 per cent of alcohol, it is best to add 14 per cent 
more before the shipping of it. The wine is to be heated by 
steam and artificially cooled. 


YEAST, COMPRESSED.—Previously malted barley and rye are 
ground up and mixed, next put into water at a temperature of 
65° to 75° ; after a few hours the saccharine liquid is decanted 
from the dregs, and the clear liquid brought into a state of fer- 
mentation by the aid of some yeast. The fermentation becomes 
very strong ; and by the force of the carbonic acid which is 
evolved, the yeast globules are carried to the surface of the 
liquid, and, forming a thick scum, are removed by a skimmer, 
then placed on cloth filters, drained, washed with a littledistilled 
water, and next pressed into any desired shape by means of 
hydraulic pressure, and covered with a strong and well-woven 
canvas. It keeps from 8 to 14 days, according to the season, and 
is excellent. 


YEAST FOR HoT CLIMATES.—Boil 2 ozs. best hops in 4 qts. water 
for } hour ; strain and cool to new-milk warmth. Put in $ lb. 
sugar, 1 tablespoonful of salt ; beat up 1 1b. of the best flour with 
some of the liquor, and mix all well together. Let it stand for 3 
days, and on the third day add 3 1bs. mashed and boiled pota- 
toes. On the next day, strain, and it is ready for use. This will 
keep for 2 or 8 months in a moderately cool place. The yeast is 
very strong; half the usual quantity necessary for baking is 
sufficient. 


YEAST, VIENNA.—Vienna bread and Vienna beer are said to be 
the best in the world. Both owe their superiority to the yeast 
used, which is prepared in the following manner: Indian corn, 
barley, and rye (all sprouting) are powdered and mixed, and then 
‘macerated in water at a temperature of from 149° to 167° Fabr. 
Saccharification takes place in a few hours, when the liquor is 
racked off and allowed to clear, and fermentation is set up by the 
help of a minute quantity of any ordinary yeast. Carbonic acid 
is disengaged during the process with so much rapidity that the 
globules of yeast are thrown up by the gas, and remain floating 
on the surface, where they form a thick scum. The latter is 
carefully removed, and constitutes the best and purest yeast, 
which, when drained and compressed in a hydraulic press, can be 
kept from 8 to 15 days, according to the season. 
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BRITANNIA METAL, to Clean.—Use finely powdered whiting, 2 
tablespoonfuls of sweet oil and a little yellow soap. Mix with 
spirits of wine toacream. Rub on with asponge, wipe off with 
a soft cloth, and polish With a chamois skin. 


CARPET BEETLE, to prevent Attacks of.—Persian insect pow- 
der, camphor, pepper, tobacco, turpentine, carbolic acid., etc., are 
powerless ; but cotton, saturated with benzine or kerosene, stuffed 
into the joinings of the floors and crevices beneath the baseboards 
during the winter months will prove fatal, since at this season 
the insect will be found occupying these retreats, either in its 
perfect form or as eggs for another brood. 


CLEANSING Spots FROM CLOTH. — Spots of Sugar, Glue, Blood, 
Albumen.—On white goods, on dyed tissues of cotton and wool, 
and on silk, simple washing with water. Spots of Grease.—On 
white goods, soap water or alkalies ; on dyed tissues of cotton, 
hot soap water. Ditto of wool, soap-water or ammonia. On silk, 
-benzine, ether, ammonia, magnesia, chalk, yolk of egg. Colors 
of Varnish, Resins.—On white goods, and on dyed tissues of 
cotton and wool, turpentine, benzine, then soap. On silk, ben- 
zine, ether, soap; rub with care. Stearine, Lallow.—On white 
goods, and on dyed tissues of cotton and wool, and on silk, alcohol 
at 95°. Vegetable Colors, Wine and Fruit Stains, Red Ink.—On 
white goods, vapors of sulphurous acid ; hot bleaching powder 
solution, weak. On dyed tissues of cotton and wool, wash with 
warm soap-water, or ammonia. On silk, same; rub softly and 
carefully. Alizaring Ink.—On white goods, tartaric acid ; more 
concentrated as the spot is older. On dyed tissues of cotton and 
wool, weak solution of tartaric acid, if the color allows, On silk, 
same, with care. Rust, Black Ink.—On white goods, warm solu- 
tion of oxalic acid; weak muriatic acid. On dyed tissues of cot- 
ton, repeated washings with citric acid if the color is well dyed. 
Ditto of wool, same; weak muriatic acid if the wool is of the 
natural color. On silk, no remedy. Lime, Lyes, -Alkalies.—On 
white goods, simple washing with water. On dyed tissues of 
cotton and wool, and on silk, weak nitric acid poured drop by 
drop, and rub with the finger the spot previously moistened. 
Acids, Vinegar, Fruit Acids, Mold.—On white goods, washing 
with water or hot solution of bleaching powder, weak. On dyed 
tissues of cotton and wool, and on silk, ammonia, more or less 
weak, according to the tissue and the color. Tannins, Walnut- 
shell Stains.—On white goods, Javelle water; bleaching powder 
water; concentrated tartaric acid. On dyed tissues of cotton and 
wool, and on silk, chlorinated water, more or less dilute, accord- 
ing to tissue and the color, and alternately washing with water. 
Tar, Wagon Grewvse.—On white goods, soap, turpentine and jet of 
water alternately. On dyed tissues of cotton and wool, rub with 
pumice stone, then soap, then let stand; wash alternately with 
turpentine and water. On silk, same, but use benzine, and let a 
jet of water fall from a height upon the back of the spot. 


FURNITURE CREAM.—Pearlash, 2 ozs. ; soft soap, 4 ozs. ; bees- 
wax, 1 lb. ; water, 1 gallon. Boil until the whole is united and 
forms a creamy liquid when cold. 
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GLUE, INSOLUBLE.—Bichromate of potash added to the water 
in which the glue is to be dissolved, in the proportion of 1 part 
of the bichromate to 50 parts of the glue, will render it insoluble. 
The Japanese make their umbrellas of a’ paper coated with a glue 
or geiatine prepared in this manner. 


MOTH-DESTROYING PoOWDER.—Lupulin, 1 drachm; Scotch 
snuff, 2 ozs.; camphor, 1 oz.; cedar sawdust, 4 ozs. Sprinkle 
the powder among the articles to be protected. 


MUCILAGE, TO PRESERVE.—Preston recommends the use of 
salicylic acid for preventing the decomposition of mucilage, which, 
as generally prepared, undergoes rapid change, becomes sour and 
ropy, and unfit for use. The very slight zolubility of salicylic 
acid in water renders the use of it less objectionable than would 
otherwise be the case. Instead of using pure water, the gum is 
dissolved in an equal weight of a previously prepared aqueous 
solution of salicylié acid ; such a mucilage, even after standing a 
month, shows no trace of decomposition. 


PAINT, to Remove and Restore Color.--When the color of a 
fabric has been accidentally or otherwise destroyed by acid, am- 
monia is applied to neutralize the same, after which an applica- 
tion of chloroform will in almost all cases restore the original 
color. The application of ammonia is common, but that of chlo- 
roform is little known. Chloroform will also remove paint from 
a serene or elsewhere when benzine or bisulphide of carbon 

ails. 


PLANT FERTILIZER.—Ammonium sulphate, 4 troy ozs.; potas- 
sium nitrate, 2 troy ozs.; white sugar, 1 troy oz. Powder, mix, 
and dissolve in 1 quart of water. One tablespoonful of this mix- 
ture added to 1 gallon of water, and sprinkled on the plants once 
or twice a week, enriches the soil, and imparts health and vigor 
to the plants. 


SILVER-PLATING FOWDER.—Chloride of silver, 3 ozs.; salt of 
tartar, 6 ozs.; prepared chalk, 2 ozs.; common salt, 3 ozs. Mix 
well. Dip a moist cork into this powder, and rub the article to 
be silvered. 


SILVER WARE, to Prevent from Tarnishing.—Warm the articles 
and paint them over with a thin solution of collodion in alcohol, 
using a wide soft brush for the purpose. A silversmith of Munich 
says that goods protected in this way have been exposed in his 
window more than a year, and are as bright as ever, while others 
unprotected have become perfectly black in a few months. 


Trin, to Fasten Paper to.—Take good, clear, pale yellow glue, 
break it in rather small pieces, and let it soak a few hours in cold 
water. Pour off the supernatant water, place the glue thus 
softened in a wide-mouthed bottle ; add sufficient glacial acetic 
acid to cover the glue, and facilitate the solution by standing the 
bottle in warm water. This acetic glue, as it oxidizes all but the 
noble metals (gold, silver, and platinum), roughens the surface 
sufficiently to produce perfect and lasting adhesion. 


UNINFLAMMABLE DRESsES.—One formula is to dissolve three 
parts by weight of borax with 2} parts of sulphate of magnesia 


HOUSEHOLD HINTS. Leen 9 287 


in 20 parts of water. The fibers of the fabrics soaked in this 
solution become coated with a thin film of borate of magnesia, 
which is insoluble in hot or cold water, and well resists fire. 
Another preparation is a mixture of | part of sulphate of ammonia 
with 2 parts of sulphate of lime. A double sulphate results, 
which has the property of resisting fire, and of yielding, when 
brought to a high heat, volatile ammonia, which tends to smother 
flame. 
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Accidents, snafting, preventing, 145. 
Acid Proof Cement, 148. 
Acid Spots, removing from cloth, 285. 
Acoustic Telephone, 177. 
Adulteration of Dyes, 206. 
Air-tight Cement, 148. 
Alarm, hot bearing, 139. 
Alcohol, vinegar from, 212. 
ALLOY. ; 
aluminum, 162. 
aluminum Silver, 154. 
Babbitt Metal, 154. 
- bronze for Cymbals, 154. 


BEARINGS, lining, 58. 
molding, 54. 
pressure on, 136. 
spindle, 60. 
Bedding down brasses, 38. 
Bee Moths, to kill. 231. 
Beer, to clarify, 206. 
Beer, to prevent souring, 205. 
Bell, cracked, to repair. 
Belt Holes, laying out, 122. 
Belt Lacing, eelskin, 128. 
Belt Lacing, holes for, 123. 
Belt Tighteners, to place, 138. 


bronze, green, 155. BELTs. - 
bronze, Japanese, 155. arc of contact, 126. 
copper to Glass, 153. corner turned, 132. 
for Defects in Castings, 153. coupling, 138. 
gold imitation, 163. high speed, 54. 
manganese Bronze, 163. increasing conveying force of, 133, 
niello Silver, 163. lacing, 182. - 
oroide, 153. Jeneth of, 123. _- 
platinum Bronze, 159. length of crossed, 123. 
Alloys, to extract silver from, 154. mending, 133. 
Aluminum Bronze, 162. oiling, 182, 134. 
Aluminum Silver, 154. power of, 125. 
Amalgamating Battery Zincs, 202. protecting from rats, 138. 
Amalgamating Iron, 159. quarter twist, 134. 
Anatomical Specimens, preserving, 181. rubber, to measure, 54. 
Aniline Inks, 209. slipping of, 134. 
Animals, stuffing, 187. splicing large, 134. 
Annealing Iron and Steel, 38. testing leather for, 134. 
Ants, to drive away Red, 255. testing rubber for, 137. 
Anvils, tempering, 38. throwing on, 54. 
Aquarium, to make an, 255. width of, 132. 
Aquarium, to mend glass of, 256. Bench, carpenter's, 40. 
Arsenical Soap, 181. Bending pipe, 38. 
Ashes as Fertilizers, 233. Benzine, 208. 
Ashes, bricks from, 216. Benzole, care of, 257. 
Asphalt Roofing, 221. Binder, newspaper, 272. 
Awnings, waterproofing, 256. Birds, stuffing, 181. 
Axles, hollow, 38. . Bisulphide of Carbon and rats, 245. 
; , Bisulphide of Carbon, deodorizing, 206. 
Babbitt Metal, 154. Bites, insect, remedy for, 270. 
Balance, spring, 164. rattle-snake, remedy for, 257. 
Balloon Varnish, 189. Bits, half round, 29. 
Band Saws (see Saws). Blasting, 216. 
Barometer, to make a, 164. BLEACHING, ivory and bone, 209. 
Baroscope, to make a, 164. linen, 271. 
Barrels, cider, to clean, 232, sponges, 280. 
Barrels, petroleum, 274. Blood-spots, removing, 285. 
Battery Carbons, 202. Blower, to build a, 55, 
Battery, galvanic cheap, 202. Blue, washing, 283. 
Battery, galvanic exciting liquid, 202. | Boat, building a, 252. 
Battery, substitute for copper in Dan- painting, 242. 
jells, 202. water-proof paper for, 214. 
Battery Zinc, amalgamating, 202. BorLeR cement, 148. 
Beams, fastening, 216. cleaning a, 100. 
BEARINGS, hot, 79. cylindrical, 101. 
hot, alarm for, 139. cylindrical flue, 101. 
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Borzer, cylindrical tubular, 103. BRonzZE, aluminum, 162. 
evaporation of, 77. castings, small, 154. 
firing under, 105. gold varnish, 189, 
flues, 110. gongs, 154. 
flues, cross section of, 78. green, 155. 
furnace, fire-clay for, 110. green on brass, 154. 
heating surface of, 78-101. Japanese, 155. 
horizontal, setting, 105. manganese, 163 
length of, finding, 79. platinum, 159. 
locomotive, 108. powder, red, 218. 
plate, cutters for, 22. BRONZING gas fixtures, 212. 
pressure, 101. gun barrels, 157, 
priming in, 75-105. hardware, 155. 
proportioning a, 78. shoes, 280. 
scale, preventing, 118. steel, 161. 
shell, thickness of, 100. Brushes, care of varnishing, 189. 
small, 75. Bugs, potato, to exterminate, 242. 
stayed, safe pressure, 115. to destroy chinch, 2382. 
stays, diameter of, 115. Buiipine Cistern, 217. 
stays, distance between, 116. corduroy Road, 221. 
tube, plugging, 100. framing, wooden, 227. 
tubes, iron, to preserve, 154. green-house, 218. 
vertical, 164. ice-house, 218. 

Bolts and Studs, standing, 38.. ice-stack, 288. 

Bolts, to unscrew, 38. rat-proof, 221. 

Bone, bleaching, 209. skiff, 252. 

Bongs, as fertilizers, 231. sled Body, 224.. 
reducing, 231. smoke-house, 224. 

Boot Jelly and Shirt Coffee, 257, stables, 224. 

Boots, squeaky, 257. water-closet, 225. 
water-prooting, 257. water-gate, 226. 
wet, 257. windmill, 227. 

Boring Bar for lathe work, 16. Burners, lamp, to fa:ten, 270. 

Boring, cone plate for, 21. Burns, remedy for, 258. 

Borine Toot, brass, 7. Burrstones, filling holes in, 40. 
cutting edges of, 18. Burrstones, to prevent heating, 40. 
forms of, 19. Burrs, removing from cold chisels, 20, 
hard metal, 82. Butter, Philadelphia, 229. 
shapes of, 17. \ rancid, purifying, 258. 
spring of, 31. 
wrought iron and steel, 8, Calico, to wash, 259. 

Bottle, cork cement, 148. Jalking boilers, 100. 

Bott tes, cleaning, 257. Camera Lucida, 195. 
cutting, 257. Camera, wonder, to make a, 165. 
packing, 258. Camphor, to powder, 206. 
sealing, 257. Candles, dyeing, 206. 

Boxes, rawhide, 145. Cane, restoring elasticity of, 260, 

Brake, friction, 97. Canning fruit, 265. 

Brass, blackening. 154. Canning green corn, 263. 
black stain for, 154. Caps, paper, to make, 258. 
boring tool for, 7. Carbons, battery, 202. 
castings, 40. Carpets, to prevent moth in, 259. 
cleaning, 154. Carrots, preserving, 246, 
front tool for, 10. Casks, purifying, 259. 
parting tool for, 12. disinfecting, 206. 
scrap, utilizing, 154. CASTINGS, air holes in, prevenving, 40. 
side tool for, 18. alloy for holes in, 153. 
softening, 43. broken, to reproduce, 55. 
spring tool for, 15. bronze for small, 154. 
turnings, melting, 39. iron, 40. 
vert de bronze on, 154. removing rust from, 50. 
zincing, 156. sands for, 50. 

BrasseEs, bedding down, 38. shrinkage of, 40. 
fitting, 39. small, 40. °* 
patterns for, 47. smooth, 41. 
setting, 39. tinning, 54. 

Bricks, ash, 216. weight of, 41. 


Brick-work, preserving from damp, | Casts, plaster, 148. 
: 3 toughening plaster, 153, 
Britannia Metal, cleaning, 285. transparent, 148. 
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Caterpillars, exterminating, 282. 
Celery, propagating, 282. 
Cellars, damp, 260. 
¢ ‘ellars, dry rot in, 260. 
CEMENT, chuck, removing, 41. 
Portiand, to test, 151. 
roofing, 222, 
CEMENTS, all kines , 148. 
Chain, strength of, 155. 
Chair bottoms, restoring elasticity, 260. 
Chairs, engine room, 44. 
Chapped Hands, remedy for, 260. 
Charcoal Filters, 207. 
Charcoal, on flowers, 232. 
Chest Protector, 260. 
Chickens, to fatten, 232. 
Chicken Feathers, utilizing, 260. 
Chicory, detection in coffee, 260. 
CHIMNEYS, burning, Me Be rae 261. 
cause of smoky, 2 
proportioning, It ‘. 
smoky, preventing, 217, 261. 
sooty, cure for, 261. 
__ straightening tall, 105. 
China, care of, 261. 
China’ Cement, 148. 
Chinch Bugs, to destroy, 232, 
Chinese Cement, 149. 
CHIPPING, 19. 
chisel, 19. 
hammers, 32. 
CHISELS, CoLn, burrs on, 20. 
grinding, 20 
hardening, 20. 
holding, ise 
use of, 2 
Chlor eval Purifying 206. 
Chrome Steel, 161 
Chuck Cement, removing, 41. 
Chuck, electric, 41. 
Churning, temperature for, 230. 
Chymogene, 208. 
CipEr, from apple parings, 233. 
barr els, to clean, 232. 
casks, to prepare, 232. 
making, hints for, 233. 
purifying, 233. 
stains, removing, 262. 
sweet, to keep, 233., 
Cinders, sifting, 262. 
CisTERN, building a, 217. 
cleaning a, 262. 
filter, 217. 
gas, removing from, 282. 
CLEANING Boilers, 100. 
bottles, 257. 
brass, 154. 
britannia, 285. 
castings, 50. 
cisterns, 262. 
clothes, 262. 
cotton waste, 43. 
earthenware, 264. 
egg-stains from spoons, 279. 
engravings, 263. 
rease from bolts, 44. 
arness, 235. 
iron and steel, 161. 
jewelry, 158. 
marble, 271, 
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CLEANING marble hearths, 269. 
metals for electroplating, 203. 
oilcloth, 272. 
paint, 273, 
silk, 281. 
silver, 280. 
sponges, 279, 
spots from cloth, 285. 
stone, 280. 
tin, 282. 

Clearance, measuring, 96. 

Clinkers, removing from stoves, 262. 

Cloth, electroplating, 203. 
restoring color of, 286. 

CLOTHES, fireproof wash for, 261. 
protective power of, 262. 
renovating, 262. 
washing, 263. 
winter, 262. 

COAL, constituents of, 106. 
damp air on, 106. 
qualities of, 108. 
slack, fuel, 113. 

Cockroaches, to exterminate, 263. 

Cocks, grinding plugs in, 42. 

Coffee, detection of. chicory i in, 260. 
from a shirt, 257. 

Colic, painters’, remedy, 273. 

Coloring Drawings, 196. 

Coloring Metals, 155. 

Colorless Cement, 150. 

Color of Cloth, restoring, 286. 

Color Tempering Scale, use of, 62. 

Colors, transparent, 190. 

Colors, water, for drawing, 196. 

Columns, strength of, 156. 

Comb foundations, use of, 249. 

Combustion, spontaneous of hay, 236. 

Combustion and fuel, 106 

Comforters, paper, 273. 

Composition crucible, 157. 
molding, 152. 
picture frame, 153. 

Concrete Foundations, 217. 

Concrete Pavements, 218. 

Condensers, gain from, 70. 

Cone Plate for lathe boring, 21. 

Cone Pulleys, designing, 141. 

Connecting-rods, fitting, 42. 

Connecting- rod Straps, closing, 43. 

Connecting- -rod Straps, opening, 43. 

Copal Varnish, 198. 

CoprER Alloy, 153. 
and Brass, zincing, 156. 
hardening, 43. 
softening, 43. 
substitute for in battery, 202. 
vessels, removing tin from, 162. 
welding, 156. 

Copying Pencil, to make a, 198. 

Coral, Artificial, 213. 

Corduroy Roads, building, 221. 

Corks, to remove, 263. 

Corn Cobs, utilizing, 283 

Corn, to can, 263. 

Corundum Wheels, turning, 43. 

Cotton Machinery, power for, 71. 

Cotion-seed Oil, refining, 210. 

Countersink Pin Drills, 27. 

Cows, care of, 280. 
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Cow Stables, ventilation of, 
Crabs as Fertilizers, 240. 
Cracking of Cutters, to prevent, 22. 
Crank-pins, riveting, 43. 
Cream Gauge, 230. 
Cream, specks in, 230. 
Cream, testing milk for, 230. 
Crucibles, 156. 
Crucibles, extracting silver from, 160. 
Curing Hams, 269. 
Currant Worms, Remedy for, 249. 
Cushions, Stufting, 263. 
CUTTERS, accidents from, preventing, 
55. 
boiler plate, 22. 
cracking of, preventing, 22. 
shaping machine, 55. 
Cutting vs. Scraping Tools, 26. 
CYLINDERS, balancing, 72. 
placing in line, 72. 
size of engine, to find, 77. 
thick, 73. 


Dampness, to protect metal from, 128. 
Diagram, indicator, theoretical, 90. 
Diks adjustable, use of, 24. 
easing hardened, 27. 
fitting, 27. 
removing worn out, 27. 
stocks and, 26. 
Dipping Steel for temper, 65. 
Disinfectant tor breath, 263. 
Disinfecting Casks, 206. 
Disinfecting Stables, 247. 
Dogs, bed for, 233. 
Dogs, protecting sheep against, 247, 
Drainage of Roofs, 251. 
Drain, subsoil, 247. 
Drawfiling, 28. 
Drawine Board, reflecting, 196. 
colors used in, 196. 
solar, 198. 
Dresses, uninflammable, 286. 
Drilled Holes in Steel, 53. 
Drilling Square Holes, 56. 
Drills, countersink pin, 27. 
Drills, slot for keyways, 28. 
Drying Gases, 207. 
Drying of Paint, 194. 
Dry rot in cellars, 260. 
Ductility of Metals, 69. 
Dust, road, as fertilizer, 233. 
DYEING Candles, 206. 
leather, yellow, 206. 
skins, 187. 
sumac, 248. 
woods, 170. . 
Dye, testing, 206. 


Earthenware, cleaning, 264. 
Kasing Glands, 49. 

Ebonizing Wood, 181. 

Ebony, artificial, 170. - 
Eccentric of Slide Valve, 93. 
Egg, nest, tomake, 24. 

Eggs. preserving, 264. 

Heg Stains, removing from spoons, 279. 
Elastic Cement, 149. . 

Elasticity, cement of, metals, 69. 
Elderberry Ink, 208. 
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| E.ecTric Chuck, 41. 
light, 170. 
machine, to make, 166. 
orrery, 166. 
telephone, 177. 

Electro Magnets, softening, 252. 

ELECTROPLATING, Cleansing metals for, 

203. 
paper or Cloth, 203. 
pewter, 205. 

Hmery, preparing, 43. 

Emery Wheels, speed of, 43. 

Enamel Painting, 194. 

Engineer, duties of, 73. 

Eneings, derangement of, 79. 
indicated horse-power of, 89. 
ports, to find area of, 92. 
row boat, 75. 
small, 75. 
testing, 96. 

Engravings, cleansing, 263. 

Entomological Specimens, preserving, 

187. 

Etching on Steel, 157. 

Evaporation, to determine, of boiler, 77. 

Eye, toremove objects from, 263. 


Facings for Castings, 50. 
Farmyard Pavement, 221. 
Feathers, chicken, utilizing, 260. 
Feed-water Heaters. gain from, 109, 
Fences, painting, 194. 
Fermentation of Food, 263. 
Fern Ornaments, 265. 
FERTILIZER, Bone, 231. 

cheap compound, 234. 

coal ash, 233. 

crabs, 240. 

fallen leaves, 234. 

grasshoppers, 235. 

guano, 235. 

iron and ashes, 243. 

plant, 286. 

quicklime, 248. 

road dust, 233. 

salt as, 239. 

soot, 240. 
Fruzs, preventing scratching, 29. 

resharpening, 29. 

selecting, 29. 

use of, 28. 
FILTER, cistern, 217. 

charcoal, 207. 

simple, 207. 
Filtering, hot, 207. 
FinisHine Reamers, 36. 

sad-irons, 159. 

taps, 36. 

tool for cast iron, 9. 

tool for wrought iron, cast iron, or 

steel, 9. 

Fire Alarm, simple, 265. 
Fire Pails, water in, 60. 
FIRE-PROOF Cement, 150. 

dresses, 261, 265, 286. 

glue, 151. 

safe, home-made, 280. 
FIREs, cause of, 266. . 

extinguishing, 265. 

Kerosene, 265. 
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FrreEs, precautions against, 265. 
Fisy, cold, treatment of, 267. 
mounting and preserving, 186. 
net, preserving, 234, 
ponds, water for, 249. 
spawn carrier, 246. 
Fishing, comfortable, 267. 
lines, waterproofing, 267. 
FIrrine ‘Brasses, 39. 
cones in holes, 42, 
connecting-rods, 42 
dies, 27. 
door keys, 270. 
patterns, 47. 
Five-dollar Boat, 252. 
Flannels, washing, 267. 
Fleas, to "destroy, 264. 
Flies, keeping from horses, 288. 
Floor Scrapings, 272. 
Floors, paint for, 264. 
Floor Wax, 264. 
Flowers, charcoal on, 232. 
Flowers, preserving, 264. 
Flue Sheets, calking, 110. 
Flues, wrought iron, 110. 
Fly Paper, adhesive, 264. 
Fly, to protect turnips from, 249. 
Food, fermentation of, 263. 
Forge Scales for annealing, 38. 
FouNDATIONS, comb, use of, 240. 
concrete, 317. 
machine, 51. 
Fowls, fattening. 234. 
Frame, sketching, 199. 
Framing Wooden Buildings, 227. 
Frames, composition for, 113. a 
Frames, gilt, restoring, 268. 
Freezing Powders, 207. 
Friction and Lubricants, 135. 
Front Tool for Brass Work, 10. 
Frosted Feet, 265. 
Frozen Potatoes, 277. 
Fruit, Canning, 265. 
preserving, 234. 
stains, removing from cloth, 284. 
etna removing from hands, 280. 
Fuel, 1 
Parse Heat, moistening, 265. 
preventing rust in, 265. 
Furniture. Bronze Varnish for, 189. 
cream, 285. 
polish, PALO 
refinishing, 265. 


Gall Soap, 281. 
eet Batteries, 202. 
Galvanometer, to make a, 166. 
Garbage, disposing of, 268. 
Garden, insecticide for, 250. 
Gas, drying, 2 
fixtures, nie: 212. 
leak, to’ detect, 268. 
light, prices of, 268. 
pipe Chairs, 44. 
pipe, screw- ‘threads of, 48. 
pipe, sizes of, 163. 
removing from wells, 282. 
Gasoline, 208. 
Gauge, cream, 230. 
Gauges, cleaning, aa pe 


| Gauges, water and steam, 111. 


GILDING Cast Iron, 158. 
on Glass, 190. 
without Battery, 190. 

Gilt Frames, restoring, 268. 

Glands, easing, 49. 

Gass, breaking to pattern, 268. 
cutting without diamond, 268. 
gilding on, 190. 
imitation ground, 213. 
iridescent, 213. 
jars, to cut, 268. 
ware, care of, 261. 

Globe Mirrors, to make, 167. 

Gloss Painting, 194. 

Glossing Shirt-bosoms, 280. 

GLuE, banknote, 152. 
bleaching, 152. 
elastic, 152, 
fireproof, 151. 
gutta percha, 152. 
insoluble, 286. 
liquid, 151. 
marine, 151. 
testing, 152. 
waterproof, 152. 

Glued Joints, strength of, 151. 

Glycerine, purifying, 207. 

Glycerine, testing, 207, 208. 

Gop Alloy, imitation, 163. 
fish, treatment o/, 267. 
polishing powder for, 215, 
test for, 157. 

Governor, steam engine, designing, 79. 

Grafts, cutting and storing, 234. 

Grasshoppers, utilizing, 235. 

Grassing a Slope, 235. 

Grapes, to ripen, 235. 

Grease, removing from cloth, 285. 

Grease Spots, to remove, 269. 

Green-house, building a, 218. 

GRINDING Gravers, 29. 
plane Irons, 33. 
plugs in Cocks, 42. 
preparing Emery for, 48. 

GRINDSTONE, care of, 44. 
selecting, 44, 
spindles, 44. 

Guano, handling, 235. 

Guano, home-made, 235. 

Gun-barrels, bronzing, 157. 

Gutta-Percha, glue for, 152. 


Hammers, chipping, 32. 
Hams, pickle for, 269. 
Hangers, securing, 139. 
HARDENING and Tempering, 61. 
cast Iron, 44, 
cold Chisels, 20. 
compounds, 84. 
copper, 43. 
crackin » prev enting while, 44. 
malleable Iron, 44. 
pickle, 158 
saws.and Springs, 34. 
taps, 386. 
Hard Metal, boring tool for, 82. 
Hardware, bronzi: g, 155. 
Harness, cleaning, 235. 
oiling, 235. 
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HARNESS, working team, 236. ~ Tron and Ashes as fertilizer, 243. 
Hay, estimated weight of, 236. annealing, 38. 
Hay, spontaneous conibustion of, 236. articles, brightening, 158. 
Hearths, cleaning marble, 269. boiler tubes, preserving, 154. 
Hearths, soapstone, to wash, 269. boring-tool tor, 8. 
Heaters, feed water, 109. castings, 40, 
Heat, specific, table of, 114. cast, patterns, 47. 
Heat, units of in steam, 109, : cast, to harden, 44. 
Hides, preserving, 208. chilled, tool for cutting, 19. 
HORSEPOWER, engine, to find, 75. cleaning, 161. 
gross, 83. UE ale with silver, 204. 
indicated, to find, 89. finishing too! for turning, 9. 
kinds of, 82. fire plating, 158. 
nominal, 83. gilding cast, 158. 
windmill, 229. hard, mixtures for, 44. 
Horses, buying, hints for, 236. hard skin of, removing, 45. 
care of, 237. malleable, to sete 44, 
dead, utilizing, 238. parting tool for, 1 
keeping flies from, 238. plate, to line, 45. 
power of, 236. plate, to straighten, 45, 
scratches on, 238. red hot, w orking, 45, 
wounds on, remedy, 2388. rings, weldiny, 158. 
Hydrocarbons, classification of, 208. a gene tool for, 12. 
side tool for squaring, 14. 
Ick, compressed, 238. side tool for wrought, 14. 
house, building, 218. spring tool for, 15. 
keeping, 2388. surfaces, painting, 191. 
stack, building, 238. temperatures of incandescent, 163. 
water, preserving, 269. welding, powder for, 162. 
Impressions, leaf and. flower, 270. welding, rings, 158. 
Incubator, cheap, 269. wrought, closing holes in, 45. 
Indelible Ink, 208. wrought, contraction of, 45. 
Indelible Ink, to remove, 270. Ivory, bleaching, 209. 
Indelible Printing Ink, 218. cement, 148. 
India Ink, to make, 213. imitation, 209. 
Inp1a RuBBER Cement, 148. . 
cutting, 212. Japan, black, 190. 
dissolving, 212. Japanese Bronze, 155 
INDICATOR, attaching an, 85. Japan, transparent, 213. 
care of, ot Jars, glass, cutting, 268. 
diagram, theoretical, 90. Jelly from Boots, 257. 
diagram, to read, 88. Jewelers’ Solder, 161. 
diagram, to take, 87. Jewelry, cleaning, 158. 
steam engine, 83. Jig-saw Blades, 50. 
Induction Coil, making an, 170. J OINTS, riv eted, proportions of, 111. 
Inks, aniline blue, 209. rubber, 4 
aniline red, 209. > eee of glued, 151. 
blue, 208. 
dim, "restoring, 209. Kaleidoscope, to make a, 166, 
elderberry, 208. Kerosene, 208. 
for zinc, 162. Kerosene Fires, 265. 
indelible, 208. Keys, driving, 46. 
indelible printing, 218. fitting, 270. 
India, to make, 213. making, 46. 
red, saffranin, 213. Keyways, drill for, 28. 
shoemakers’, 213. Keyways, easing, 46. 
spots, removing from cloth, 285. 
stains, from mahogany, 270. Labels, wood, preserving, 180. 
sympathetic, 209. LACQUER, changing, 192. 
violet, 209. golden, 192. 
white, 209.. red, 192. 
Insecticide for Gardens, 250. Lamp Burners, to fasten, 270. 
Insects, bites of, remedy for, 270. Lap of Slide Vaive, 93. 
catcher, 239. Laps in Painting, 194. 
on plants, finding, 239. LatuHeE, boring bar for, 16. 
protecting cattle from, 239. boring tool for hard metal, 82, 
Instruments, simple, 164. boring tools in, 17. 
Insulators, 204. chuck, electric, "41, 
Iridescent Glass, 213. cone plate for boring in, 21. 


Tron, amalgamating, 159. master tools, 7. 
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LATHE, setting work in, 46. ' MILLSTONE, dress, 59. 
testing a, 57. : filling holes in, 40. 
LEAD colic, preventing, 270. heating of, 40. 
detecting, 158. Minerals, hardness of, 158. 
effect of steam on, 112. Mirrors, globe, to make, 167. 
pipe connecting with iron, 163. Model, sculptor’s, 214. 
Lead of slide valve, 93. Molasses, vinegar from, 282. 
Leaf and Flower Impressions, 270. Mold-boards of Plows, 251. 
Leak, gas pipe to detect, 268. Mo.pine Bearings, 54. 
LEATHER, dyeing yellow, 206. composition, 152 
testing for belts, 134. in Paste, 152. 
waterproofing, 272. ornaments, 152. 
Leaves as Fertilizers, 234. Mold, removing from stone, 213. 
Lenses, polishing, 214. Molds, plaster, 158. 
Lettering, scale for, 193. Mortar, making, 220. 
Leyden Jar, to make a, 167. Mortar, weather-proof, 220. 
Life Preserver, 271. Mosquitoes, to drive away, 272. : 
Light, brilliant white, 210. Moss, destroying, 240. 
Light, gas, prices of, 268. ornaments, 272. 
Lightning Rods, arranging, 219. removing from stone, 280. 
Lilies, water, to raise, 283. Morn, bee, to kill, 231. 
Linen, bleaching, 271. in carpets, to prevent, 259. 
Liners, thickness of, 46. powder, 286. 
Links, to close spring, 46. Mowing Machines, draft of, 240. 
Locomotive Cylinders, 72. MUCILAGE, pocket, 272. 
Loom Harness, varnish for, 190. postage-stamp, 214. 
Lubricants, 135. preserving, 286. 
Lubricating Oil, 214. Mustard Poultice, to make, 272. 
Lubricating Oil, tests for, 210. 
Lye Spots, removing from cloth, 285. Nails, driving in hard wood, 47. 
Naphtha, 208. . 
Machines, colors for, 190. Needle, extracting from flesh, 264. 
Magic Lantern Slides, to make, 167. Net, Fish, preserving, 234. 
Magnet, extracting metal from flesh by, | Newspaper Binder, 272. 
265. Newspaper plant protector, 248. 
Magnetization of Steel, 205. Niello Silver, 163. 
Magnets, making, 171. Niter Light, 210. 
Mahogany, removing ink stains from, | Nuts, easing,.47. . 
270. : Nuts, unscrewing, 47. 
Manganese Bronze, 163. 
Manure (see Fertilizer). Oak, coloring yellow, 170. 
Map Varnish, 193. stain for floors, 264. 
Marble, cleaning, 271. timber, seasoning, 221. 
Marble, stains for, 191. OrL-cloth, cleaning, 272. 
Marine Glue, 151. cotton seed, refining, 210. 
Master Tools, 7. extracting from plants, 210. 
Match Scratchers, 271. - lubricating, 214 
Matting, washing straw, 280. lubricating, test for, 210. 
Measuring Belting, 54. paintings, restoring, 273. 
Meat, preserving smoked, 279. paint without, 191. 
Melting Brass Filings, 39. sperm, to, prevent gumming of 
Meridian, to find, 167.. 210. 
METALS, coloring, 155. volatile, preventing explosion of 
hardness of, 158. 210. 
punching, 49. Oiled Floors, 272. 
Mica, 210. Onions, to transplant, 242. 
Mice, protecting trees against, 248. Oroide, 153. 
Mice, to kill, 271. Orrery, electrical, 166. 
Microphone, to make a, 171. Oxen, food of, 242. 
Mildew, removing, 271. ; . 
MILK, good, to insure, 280. PAINT, cheap, for floors, 264. 
poisonous, 230. cleaning, 278. 
powder, 250. drying of, 194. 
preserving, 250. for tools, 248. 
setting, 230. hot-water. proof, 191. 
souring, to prevent, 231. old, removing, 273. 
tainted, 230. red brown, for wood, 191. 
testing, 230. spots, removing, 286. 
turnip taste in, removing, 281. without oil, 191. 
Mill Picks, tempering, 59. Painters’ Colic, remedy, 273. 
MILLSTONE Draft, 59. PAINTING Boats, 242. 
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PAINTING discolored wood, 194. 
economical, 194. 
enamel, 194. 
fences, 194. 
iron, 191. 
laps, 194. 
machinery, 190. 
magic lantern slides, 16%. 
roofs, 195. 
shingles, 223. 
zinc, 162. 

Paintings, restoring, 273. 

Pantagraph, 197. 

PAPER Caps, to make, 258. 
comforters, 273. 
electroplating, 203. 
fastening to tin, 286. 
fly, adhesive, 264. 
razor sharpening, 278. 
styptic, 280. 
tracing, 19%. 
transfer, 197. 
wall, removing stains, 283. 
waterproof, for boats, 214. 

Papering Walls, 273. 

Paris Green, use of, 242, 251. 

Parting Tool for Brass, 12. 

Parting Tool for Iron or Steel, 11. 

Pasteboard Roofing, 221. 

Paste, flour, 273. 

Paste, molding in, 152. 

Pastures, seeding, 242. 

PATTERNS, cast-iron, 47. 
for brasses, 47. 
weight when cast, 41. 
wooden, 48. 

Pavement. concrete, 218. 

Pavement, farmyard, 221. 

Pear Culture, 242. 

Peat, estimating, 242. 

Peat working, 242. 

Pegging down Plants, 2438. 

Pencils, copying, to make, 198. 

Pening, setting work by, 48. 

Pen-Wiper, 215. 

Perspective Ruler, 199. 

Petroleum, tests for, 211. 

Pewter, electroplating, 205. 

Phonograph,. to make a, 172. 


Photographic Prints, varnishing, 153. 


Photographs, spirit, 177. 
Pickle, hardening, 158. 
Pipes, bending copper, 38. 
gas, threads of, 48. 
joining iron and lead, 163. 
proportions of, 167. 
steam, burst, 112. 
steam, condensation in, 112. 
steam, frozen, 113. 
steam, isolating material, 112. 
Piston Rings, opening, 49. 
Piston Rod, glands, easing, 49. 
Plane Irons, angle of, 383. 
Plane Irons, grinding. 33. 
PLANT Case, Wardian, 275. 
case, window, 274. 
fertilizer, 280. 
protector, newspaper, 243. 


PLANTS, driving insects from, 239. 


oil from, 210. 
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PLANTS, pegging down, 242. : 
potting, 243-277. 
propagating, 245. 
selecting, 244. 
unhealthy, treating, 244. 

_ window, care of, 274. 

PLASTER Casts. 148. 
casts. toughening, 153. 
models, mending, 153. 
molds, 158. 
mustard, 272. 
screws in, 49. 

Plate, iron, to true, 45. 

Plate, silver, to keep bright, 281. 

Plating, fire, for iron, 158. 

Plating Powder, silver, 286. 

Platinum Bronze, 159. 

Plows, moldboards of, 251. 

Plumbers’ Cement, 148. 

Polish, furniture, 277. 

Polishing Lenses, 214. 

Polishing Powder for Gold, 215. 

Pond Ice, 288. 

Pork, trichine in, 248. 

Portland Cement, to test, 151. 

Ports, engine, to find area, 92. 

Postage-Stamp mucilage, 214. 

Potato Bugs, exterminating, 242. 

Potato Sprouts, poisonous, 244. 

PotaToss, fried, 277. 
frozen, 277. 
hoeing, 244. 
storing, 245. 

Potting Plants, 248. 

Poultry Houses, purifying, 245. 

Pownbep, blasting, 216. 
bronze, red, 213. 
camphor, 206. 
freezing, 207. 
milk, 250. 
moth, 286. 
polishing for gold, 215, 
silver plating, 286. 

Power, cotton machinery, 71. 
of horses, 2380. 
of turbines, 99. 
transmitted by belts, 125. 
wood machinery, 60. 

PRESERVING Carrots, 246. 
eggs, 264. 
fish, 186. 
fish nets, 234. 
flowers, 264. . 
fruit, 234. 
ice-water, 269. 
meat, smoked, 279. 
milk, 250. 
rain-water, 278. 

Pressure, positive and negative, 89. 

Priming of Boilers, 75. 

Printing ink, indelible, 2138. 

Propagating Plants, 245. 

Pruning trees, 245, 

PULLEYS, balancing, 140. 
cone, 141. 
set screws for, 145. 
turning, 49. 
working value of, 145. 

Pumps, injury to feed, 74, 

Punching metals, 49. 
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Putty, indestructible, 191. 
Putty, to soften, 198. 


Quicklime Fertilizer, 243. 
Quicksilver, coating iron with, 159. 


Rails, cutting, 162. 
Rain-watér, preserving, 278. 
Raspberry Vinegar, 283. 
Rat-proof Buildings, 221. 
Rats, bait for, 278. 
catching, 278. 
exterminating, 245. 
Ratlesnake Bites, remedy for, 257. 
Rawhide Bearings, 145. 
Rawhide, dissolving, 211. 
Razor sharpening paper, 278. 
Razor Strop, to make a, 278. 
Reamers, finishing, 36. 
Reamers, to prevent cracking of, 22. 
Red Ants, to exterminate, 255. 
Reducing. Wheel, 85. 
Resistance of Metals, 69. 
Resin Spots, removing from cloth, 285. 
Resins, solubility of, 211. 
Rice, to boil, 278. 
Rifle Telescope, to make a, 168. 
Ring, tight, to remove, 277. 
Riveted Joints, proportions of, 111. 
Riveting Crank Pins, 48. 
Roads, corduroy, to build, 221. 
Rock Drills, tempering steel for, 53. 
Rolls, cinders in, 50. 
RoorFine, asphalt, 221. 
Portland cement and tar, 222. 
slate, 228. 
FANC, 223. 
Roofs, painting, 195. 
Roofs, water-drains from, 251 
Rose Slugs, io destroy, 247. 
Roughing Tool for wrought iron, 12. 
Row-boat Engine, 75. 
RvuBBer Belting, to measure, 54. 
cutting, 212. 
joints, 46. 
solvents for, 212. 
testing for belts, 137. 
thermometers, 169. 
Rules, perspective, 199. 
Rust in furnace, preventing, 265. 
in tea-kettle, 282. 
joint, 149. 
removing from castings, 50. 
spots, removing from cloth, 285. 


Sadirons, finishing, 159. 
Safe, fire-proof, 280. 
SAFETY VALVE, 116. 
area of, 116. 
diameter of, 117. 
hints concerning, 117. 
placing weight of, 120. 
pressure on 119. 
Salt as fertilizer, 239. 
Sandblast, finish on silver, 159. 
Sands for Castings, 50. 
Saratoga Potatoes, 277. 
Satin Finish on Silver, 159. 
Saw Accidents, perenne: 59. 
blades, small, 50. 
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Saw dust fuel, 113. 
teeth, pitch of, 36. 
teeth, shapes of, 36. 

Sawed timber, clattering of, 35. 

Saws, band resawing, 54. 
band, soldering, 34. 
band, testing, 54. 
circular, speeds of, 35. 
hammering, 35. 
hardening, 34. 
power for, 35. 
rehammering, 59. 

Scale, boiler, preventing, 118. 

Scrap brass, utilizing, 154. 

Scrapers, making, 36. 

Scrapers, use of, 36. 

Scraping vs. Cutting Tools, 26. 

ScREw, construction of, 25. 
cutting by hand, 26. 
cutting, tools for, 23. 
drivers, long, 50. 
during cutting, 24. 
holes, plugeing, 50. 
thread, American, 51. 
thread, gaspipe, 48. 
thread Whitworth, 51. 

Screws, cutting square thread, 59. 
hints about, 51. 
in plaster, 49. 
preventing tight, 50. 
removing, 51. 
selecting, 51. 
wooden, seasoning, 170. 

Sculptor’s model, 214. 

Sealing Bottles, 257. 

Seasoning Oak Timber, 221. 

Seasoning wood, 227. 

Sea-weed, preserving, 186. 

Seeding Pastures, 242. 

Seeds, germination of, 247. 

Seeds, vitality of, 247. 

Shafting Accidents, preventing, 145. 

Shafting, lining, 145. 

Shafts, sprung, 147. 

Shaping Machine Cutters, 55. 

Sheep, protecting against dogs, 247. 

Shingles, painting, 223. 

Shingles, preventing decay of, 223. 

Shirt bosoms, glossing, 280. 

Shoemaker’s ink, 213. 

Shoes, black varnish for, 280. 

Shoes, bronzing, 280. 

Shrinkage of Tubs and Pails, prevent: 

ing, 282. 

Shrinking Metal Work, 50. 

Side Tool for brass, 13. 

Side Tool for wrought iron, cast iron, or 

steel, 14. 

Sidewalks, slippery, 280. 

Signals, steamboat, 60. 

Silk, washing, 280 

Silk, waterproofing, 215. 

SILVER, cleaning, 160, 280. 
electroplating on iron, 205. 
extracting from alloys, 154, 
imitation, 159. 
niello, 163. 
plate, to keep bright, 281. 
plating powder, 286. 
regaining from crucibles, 160, 
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SILVER, satin finishing, 159, 
solder, 161. 
tarnishing, preventing, 286. 
test for, 157. 
Sink Spouts, frozen, 281. 
Sketching Frame, 199. 
Sketching, out-door, apparatus for, 199. 
Skiff, to build a, 282. 
Skin, removing marks from, 282. 
Skins, dyeing, 187. 
Slack Fuel, 118. 
Slag Sand, 160. 
Slag Wool, 160. 
Slate, rocfing, 223. 
Sled Body, building a, 224. 
Sleeplessness, cure for, 279. 
Sleigh, proportions of, 247. 
SLIDE VALVE, eccentric, 93. 
proportions of, 94. 
setting, 91. 
Slot Drills, 28. 
Slugs, to destroy, 247. 
Smoked Meat, preserving, 279. 
Smoke House, to build a, 224. 
Smoky Chimneys, preventing, 217, 
Smoky Water, to purify, 283. 
Soap, adulterated, 281. 
arsenical, 181. 
eet 281. 
hard, preventing crumbling, 281. 
home-made, 281. 
Softening Brass and Copper, 43. 
Softening bright work, 82. 
SOLDER, flowing, 52. 
jewelers’, 161. 
silver, 161. 
Soldering band Saws, 34. 
Soldering Liquid, 161. 
Solvents for India Rubber, 212. 
Soot as Fertilizer, 240. 
Spatter-work Pictures, 279. 
Spawn Carrier, 246. 
Specific Heat, table, 114. 
Sperm Oil, preventing gumming, 210. 
Spiders, to exterminate red, 246. 
Spindle Bearings, 60. 
Spindles, grindstone, 44. 
Spirit Level, accuracy of, 52. 
Spirit Photographs, 177. 
Sponges, bleaching, 280. 
Sponges, cleaning, 279. 
Spoons, cleaning egg stains from, 279. 
SprRING Balance, 164. 
of boring tools, 31. 
of tools, preventing, 37. 
tool for iron, steel or brass, 15. 
SPRINGS, elasticity of, 52-53. 
hardening, 34. 
steel, strength of, 52. 
Squirrel, stuffing a, 188. 
STABLES, building, 224. 
smell from, removing, 247. 
ventilating, 230. 
STAIN, black, for brass, 154. 
black, for zinc, 162. 
brown, for wood, 180. 
oak, for ficors, 264. 
red, for wood, 194: 
walnut, for wood, 193. 
STAINS, cider, removing, 262. 
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Sratns, for marble, 191. 
fruit, removing from hands, 280. 
ink, removing, 270. 
on cloth, removing, 285. 
on wall paper, removing, 288. 
Stamping Zinc, 54. 
Starch, to prevent souring, 280. 
Stayed Surface, safe pressure, 115. 
Stayed Surface, thickness of, 115. 
Stays, Boiler, diameter of, 115. 
Stays, Boiler, distance between, 116. 
STEAM, effect of, on lead, 112. 
pipes, burst, 112. : 
pipes, condensation in, 112. 
pipes, frozen, 113. 
pipes, isolating material for, 112. 
temperatures, 77. 
units of heat in, 109. 
STEEL, Bronzing, 161. 
burned in temper, 64. 
cast, welding, 53. 
chrome, 161. 
cleaning, 161. 
demagnetizing, 53. 
dipping for temper, 65. 
drilled holes in, 53. 
etching on, 157. 
heating for temper, 62. 
magnetization of, 205. 
protecting, 162. 
rails, cutting, 162. 
springs, 52. 
tempering, 53. 
tempering, fire for, 53. 
welding, powder for, 162. 
Steps for Waterwheel, 54. 
Stocks and Dies; 26. 
Stone, removing mold from, 214. 
Stone, removing moss from, 280. 
Stoppers, Glass, to remove, 280. 
Stove-holes in Walls, 280. 
Stoves, removing clinkers from, 262. 
Straightening Iron Plate, 45 
STRENGTH of columns, 156. 
of glued joints, 151. 
of materials, testing, 68. 
of timber, 225. 
STUFFING animals, 187. 
birds, 181. 
cushions, 263. 
Stumps, clearing off, 247. 
Styptic paper, 280. 
Sumac, cultivation of, 247, 
Sumac Dye, 248. 
Sun Drawing, 198. 
Swinging-board, indicator, 86. 


Table, tracing, transparent, 201. 
Taps, finishing, 36. 
tempering, 36-87. 
wooden, preserving, 180. 
Tarnishing of Silver, to prevent, 286. 
Tar Roofing, 222. 
Tar Bate removing from cloth, 282- 
Dr 
Tattoo Marks, removing from skin, 282. 
Taxidermical Implements, 182. 
Teeth, extracting, 282. 
Telephone, Acoustic, 177. 
Telephone, Electric, to make a, 177. 
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Telescope, a cheap, 168. 
Telescope Rifle, to make a, 168. 
TEMPERING Anvils, 38. * 

by color scale, 62. 

mill picks, 59. 

Richard’s tests, 538. 

steel, 53. 

taps, 36-37. 
Thermometers, hard rubber, 169. 


Thermometric Degrees, reducing, 170. 


Threads, square, tool for cutting, 23. 

TIMBER, seasoning oak, 221, 
strength of, 225 
testing, 225. 

Trin, cleaning, 282. 
crystallization of, 162. 
fastening paper to, 286. 
removing from copper, 162. 
removing from plates, 162. 

Tinning Castings, 54, 

Tools, painting, 248. 

Toothache remedy, 282. 

Tracing Paper, 197. 

Tracing Table, transparent, 201. 

Transfer Paper, 197. 

TREES, felling, 248. 
girdled, to save, 248, 
protecting against mice, 248. 
protecting in hot weather, 248. 
pruning, 245. 

Trichinee in Pork, 248. 

Trough, to make a, 225. 

Tube boiler, to plug a, 100. 

Tubs, preventing shrinkage of, 282. 

Turbine Wheels, power of, 99. 

Turnips, protecting from fly, 249. 

Turnips, removing taste in milk, 230. 


VALVE, area, to find, 121. 
bevel, to find, 120. 
safety, 116. 
slide, to set, 91. 

VARNISH, balloon, 189. 
black, 193. 
black, for shoes, 280. 
bronze gold, 189. 
brushes, care of, 189. 
copal, 193. 

old, cheap, 193. 

nard, for wood, 181. 

loom, harness, 190. 

map, 193. 

Parisian, 193. 
Varnishing Photographs, 1538. 
Vegetables, washing, 282. 
Velocity of wind, 228. 
Veneers, artificial, 180. 

steaming, 180. 
VENTILATION of stables, 230. 

of sleeping-rooms, 282. 

of water-closets, 283. 
Vienna Yeast, 284. 
VINEGAR, making, 212. 

molasses, 282. 

raspberry, 283. 

spots, removing, 285. 
Violet Ink, 209, 


Wall Paper, removing stains on, 283, 
Walls, papering, 273. 
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Walnut spots, remoyvmg from cloth, 
28 


Walnut stain for wood, 198. 
Wardian Case, 275. 
Warts, cure for, 283. 
WASHING Blue, 283. 
calico, 259. 
colored fabrics, 283. 
compound, 263. 
flannels, 267. 
silk, 280. 
soapstone hearths, 269. 
straw matting, 280. 
vegetables, 282. 
windows, 284. 
Wash for Brickwork, 217. 
Waste, to clean, 43. 
Watch Hands, to redden, 215. 
Water-closets, building, 225. 
closets, ventilating, 283. 
fall, height of, 249. 
gate, building, 226. 
hard, softening, 263. 
' lilies. raising, 283. 
purifying, 283. 
wheels, power of, 99. 
wheel, step for, 54. 
WATERPROOFING Awnings, 256. 
boots, 257. 
fishing-lines, 267. 
leather, 271. 
paper for boats, 214. 
silk, 215. 
Watertight Cement, 149. 
Wax, floor, 264. 
Weeds, destroying, 249. 
WELDING Cast Steel, 53. 
copper, 156. 
iron rings, 158. 
powders for steel and iron, 162, 
Wells, removing gas from, 232. 
WHITEWASH, 226. 
improving, 194. 
Whitworth Screw-thread, 51. 
Wind, force of, 228. 
Windmill, to build a, 227. 
Window Plant Case, 274. 
Window Plants, care of, 274. 
Windows, washing, 284. 
WINE, preserving, 284. 
preserving by heat, 284. 
stains, removing from cloth, 285, 
Woop, brown stains for, 180. 
buildings, framing, 227. 
dyeing, 170. 
ebonizing, 181. 
fire-proofing, 181. 
hard varnish for, 181. 
labels, preserving, 180. 
liquid, 180. 
lubricant for, 147. 
machinery, power for, 60. 
patterns, 48. 
preserving, 181. 
red brown paint for, 191. 
red stain for, 194. 
screws, seasoning, 170. 
taps, preserving, 180. 
walnut stain for, 193. 
work discolored, 194. 
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_ Worms, currant, remedy for, 24, 
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Zxno, black stain for, 162. 
ink for writing on, 162. 
painting, 162. 
roofing, 223. 
stamping, 54. 
white, restoring, 162. 
Zincing Copper and Brass, 156, e 


Wounds, cut, 283, 

YEAST, compressed, 284, 
for hot climates, 284. 
Vienna, 284. 
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